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PREFACE  TO  VOL  III.,   PART  V. 

The  Fifth  Part  of  the  Treatise  on  Organic  Chemistry 
contains  a  description  of  the  Benzene-Hydrocarbons  and  their 
Derivatives  with  eight  and  more  than  eight  atoms  of  Carbon, 
and  concludes  with  the  group  of  the  Terpenes  and  Camphors, 
including  Indiarubber  and  Guttapercha.  Like  the  preceding 
parts  it  forms  a  chapter  in  itself.  The  authors  are  much 
indebted  to  Dr.  A  Harden  for  the  assistance  which  he  has 
given  them  in  passing  this  volume  through  the  press. 

H.  E.  R. 

c.  s. 
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OEGANIC    CHEMISTRY, 

OR  THE  CHEMISTRY  OF  THE   UYDR0CARB0N3  AND  THEIR 
DERIVATIVES. 


PAST  T. 

ISTYKOLENE  GROUP. 
Ethylbenzene,  CgHj.CjHs. 
3374  This  substance  was  first  prepared  by  Fittig  and  Tollens 
'  the  aclion  of  sodium  on  a  mixture  of  bromobenzcne  and 
hyl  broinide,'  and  is  also  formed  when  ethylene  is  passed 
to  a  heated  mixture  of  benzene  and  aluminium  chloride,'  and 
in  small  quantities,  when  benzene  is  heated  to  100°  with  ethyl 
ether  and  zinc  chloride.*  It  has  likewise  been  obtained  by  a 
temarkable  reaction  from  toluene,  which  on  heating  witli  aln- 

»tniniiim  chloride  in  an  open  vessel  yields  a  mixture  of  hydro- 
carbons consisting  entirely  of  ethylbenzene  and  tlie  three  xylenes. 
These  cannot  be  separated  by  fractional  distillation,  but  their 
amounts  can  be  determined  by  a  method  which  is  more  fully 
described  below,*  In  order  to  explain  its  formation,  it  may  be  as- 
sumed that  the  toluene  is  resolved  into  benzene  and  methylene, 
l' one  portion  of  the  latter  combining  with  toluene  to  fonn  tlio 
Fsylenes,  while  the  remainder  is  polymerized  to  ethylene,  wliich 
Dibines  with  tho  benzene  with  formation  of  elhylbenzeno 
li^  IV.  p.  202). 

'  Ahu,  Chetn.  rharm.  cxxxi.  810  ;  Fittig  and  Kuuig,  Ibid,  cxliv.  277. 
■  Bahlun,  Bull.  Soe.  Chim.  xxxi.  S40. 

*  BahlBon,  ibid.  xxxH  6;8, 

*  FriedEl  and  Crafts,  Compl.  Rend.  ci.  1318. 


EthylbeDzene  is  a  liquid  possessing  a  smell  like  that  of 
toluene ;  it  boils  at  136  5*  and  lias  a  sp.  gr.  of  0-8G6*  at  22-5°. 
It  is  oxidized  to  benzoic  a«id  by  dilute  nitric  acid  or  cliroinic 
acid,  wliilo  wlien  a  solution  of  cbroioium  trioxide  in  gladat 
acetic  acid  is  employed,  a  little  niethylpbenylketone  is  always 
formtid.'  Etliyiboiizene  also  occurs,  together  with  toluene  in 
bono -oil,* 

a-ElliijIj'hcTiol.  CbH/C,Hj)OH,  is  formed  by  fusing  a-ethyl- 
bcnzcnesulpbonic  acid  with  caustic  potash.*  It  smells  precisely 
like  ordinary  phenol,  boils  at  214°-215°  and  crystallizes  in 
neodlcs  or  tmnapareot  prisms,  which  melt  at  47°-48°,  and  are 
readily  9<iIublo  in  alcohol,  and  to  some  extent  in  water;  thft 
eolution  is  coloured  a  dirty  greyish  blue  by  ferric  chloride,: 
It  decomposes  into  ethylene  and  phenol  when  heated  witli 
phosphorus  pentoxide.* 

^-Mthyljikenol  has  been  prepared  from  jS-ethylbenzenesul- 
phonic  acid  (BeiUtein  and  Kuhlberg)  and  from  crude  nitro- 
ethyl  benzene,  the  reduction  product  of  this  being  treat«d  h 
Lydrocldoric  acid  solution  with  potassium  nitrite.'  It  ia  i 
liquid,  which  boila  at  212°,  does  not  solidify  at  —18°,  and 
givua  a  greenish  blue  colouration  with  ferric  chloride.  It  is 
converted  into  salicylic  acid  by  fusion  with  caustic  potash. 

This  ethylphenyl,  together  with  other  products,  is  formed,-, 
according  to  Auer,  when  a  mixture  of  absolute  alcohol  audi 
phenol  is  heated  with  zinc  chloride."  Errera  has,  however, 
shown  that  a  mixture  of  ethylphenols  is  thus  obtained,  in  which 
thti  fl-com pound  preilominates.^ 

The  phluTol,  which  Hlasiwetz  obtained  by  the  distillation  ol 
phloretinic  acid,  C'jHg(0H)COjH,  with  lime,®  is,  according 
Oliveri,  identical  with  /9-etbyIphenol.  On  heating  it  with: 
methyl  iodide,  caustic  potash,  and  wood-spirit,  bo  obtained  thoi 
methyl  ether,  C(,H,(C^Hs)OCH,,  as  a  strongly  refractive  liquid 
boiling  at  185°.*  A  compound  of  the  same  formula  was  found 
by  Ciamician  among  the  products  of  distillation  of  gum-am- 
moniac with  zinc  dust ;  it  boils  at  about  100°-192°,  and  yields 

'  Prieilel  wid  B»b1>inn,  Biilt.  Soe.  Chim.  xxiiii.  815. 

*  Weidal  nnil  Cinniiciftn,  lier.  Dcitttch.  Chem.  Oei.  liii,  70. 

*  Dvilatain  and  Kuhlberg,  Ann.  Chcnx.  rkarm.  ctvi.  Sll  ;  Fitti^  and  KiMow, 
Hid.  rtvi,  2AI. 

'  Cliriisltliow.  ftff,  DtatKh.  Chem.  Oct.  vii.  1166. 
>  Huidn  nnd  I'lohn,  Motirtlih,  Clifm.  i.  ITS. 

*  Jlrr.  OntiMh.  Chfm.  Get.  xvij.  610. 
■f  IbuL  xviii.  Kef.  150. 

"  Ann.  Chfiu.  Pha'na.  cii.  IBB. 

"  Btr.  DmtmK.  Chfm.  Qe$.  Kvi.  1879. 


ft  phoiiol,  which,  since  it  boib  at  220°  and  is  converted  into 
Balicylic  acid  by  fusion  with  caustic  potaah/  is  probably  impure 
^-ethylphonol. 

The  isobutyric  ether  of  an  isomeric  phenol,  boiling  at  224°- 
225°,  occurs  in  the  ethereal  oil  from  the  root  of  Arnica  vuintana.* 
This  ia  probably  roeta-ethylphenol.  since  the  oil  also  contains 
inethylthyniol,  Cr,Hj(0CH3)CsHj,  which  belongs  to  the  meta- 
eeries.  j8-Ethylphenol  ia  certainly  the  ortho-comiJouud,  and 
the  sohd  etiiylpheno]  must  therefore  be  the  para-compound. 

2275  Chlorethylbemene,  CoHj(C2H3)Cl.  When  ethylene  ia 
passed  into  a  heated  mixture  of  chlorobenzene  and  aluminium 
chloride,  all  the  hydrogen  atoms  of  the  chlorobenzene  are 
gradually  replaced  by  ethyl ;  the  first  product  consists  of  a 
mixture  of  the  three  chlore thy  1  benzenes,  in  which  the  meta- 
compound  predominates,  and  which  is  a  pleasant  smelling  liquid, 
boiling  at  179°-182°.  On  oxidation  with  chromic  acid  it  yields 
meta-andpara-chlorobenzoic  acids,  while  orthochlorobenzoic  acid 
is  also  formed  by  the  action  of  potaasinm  permanganate.' 

I'aTadichloTcthylheiatne,  CaH,(C,Hj)Cl2,  is  obtained  in  a 
rimilar  manner  from  paradichlorobenzene.  It  ia  a  hquid  which 
has  a  pleasant  odour  and  boiU  at  213'5°.* 

BromdhylbemcTie,  CHH,(CaH5)Br,  ia  formed  by  the  action  of 
bromine,  which  contains  iodine,  on  well-cooled  ethylbenzene.^ 
It  ia  a  colourless  liquid  which  Las  an  aromatic  odour,  boils  at 
199°,  and  is  converted  by  oxidation  into  parabromobenzoic  acid. 

DUjTomethylbenzene,C^^C^^^tj^ia  prepared  by  the  further 
action  of  bromine  in  the  presence  of  iodine,  on  the  preceding 
compound.  It  ia  a  liquid  which  mixes  in  almost  every  proportion 
with  petroleum  si^irit,  boiling  at  fiC-OO"  [Friedel  and  Crafts). 

fimttibromethylliatsiene,  CgBrj.CgHj,  is  formed  when  dibrom- 
ethylbenzene  is  treatetl  with  bromine  and  aluminium  chloride 
or  bromide.  It  crystallize?  in  m on osym metric  prisms,  which 
dissolve  at  20°  in  11  parta  of  petroleum  spirit,  melts  at  141  "5° 

1  can  only  be  distilled  under  diminished  pressure. 

By  means  of  this  compound  Friedel  and  Crafts  have  determined 
""  B  amount  of  ethylbenzenu  which  is  formed  by  heating  toluene 
I  alaminium  chloride.     When  the  frtiction  of  the  pnxhict 

br.  J)eulKA.  Chaii.  Go,,  xii.  U5S. 
'  pJ,  Ann.  ChciH.  Pharm.  chx.  aSl. 

tU,  Ann.  Chim.  Phija.  ]0|  vi.  3U5. 

t.  CSttui.  Phia.  [U]  vi.  475. 

■((  *nd  Kiiiiijt.  lee.  eit.  ;  Thon>«,  ZcilKhr.  i'htm.  1871,  lal  ;  Stliimiini, 
'-\  Chum.  Uca.  iviu,  350. 
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which  boila  at  13S°  is  treated  with  bromitie  contiuiung  1  per 
cent,  of  iodine,  the  xyleuea  are  converted  into  tetrabronioxylenes, 
which  dissolve  in  about  200  parts  of  petroleum  spirit,  while  tbe 
cthylbenzene  yields  the  dibromo-compound,  which,  as  already 
stated,  is  extremely  soluble  in  petroleum  spirit ;  this  is  freed  as 
completely  as  possible  from  the  xylene  derivatives  and  is  then  om- 
verted  into  the  pentabromo-compound  and  weighed.  They  tiina 
found  that  the  fraction  boiling  at  138°  contains  10  per  cent*  rf 
cthylbenzene. 

Paranitro-cthylhenzcne.  CgHj(G,HJNOj,  is  former].  t(^ther 
with  the  ortho-compound,  when  ethylbenzene  is  dissolved  ia  nitric 
acid  of  sp.  gr.  Vila  ;  it  ia  a  yellow  liquid  which  boils  at  24a°- 
246°  and  is  converted  into  paranitrobenzoic  acid  by  oxidation, 

OHhonUro-cthylhenzene  boils  at  227°-22S°  and  is  not  attacked 
by  chromic  acid  sohition.' 

EtkylhenzF.neml'pkonic  acid,  CgH,(C2HJS0jH.  is  formed  in 
two  modifications  when  ethylbenzene  is  dissolved  in  slightly 
fuming  sulphuric  acid.  They  both  foim  potassium  salts  which 
crystallize  well  and  can  readily  be  separated,  since  that  of  the 
a-acid,  which  is  the  chief  product,  is  much  less  soluble  than  that 
of  the  /9-acid.* 

ParamidocthylhcnzEne,  CbH/CjHjJNH^  is  obtained  by  the 
reduction  of  paranitro-ethylbenzene,*  and  is  also  formed  when 
ethylaniUne  hydro  eld  oride  is  heated  to  300°.*  It  is  a  liquid, 
which  boils  at  213°-214''  and  forms  a  difficultly  soluble  sulphate, 

Orlhamido-ctlij/lbemefic  boils  at  210''-211°  (Beilstein  and 
Kuhlbei^). 


STYROLYL  COMPOUNDS. 

3376  frimary  Stj/robjl  alco>tol.C,fl^.C^n^.On.  Thiscompom 
wbicli  is  also  known  as  pJienyiUhyl  alcohol  or  hcnzyl  earbinol, 
was  iirst  prepared  by  Radziszewski  from  phenylacctaldehyde, 
CoHj.CHj.CHO,  which  was  dissolved  in  dilute  alcohol  and 
treated  with  sodium  amalgam,  the  solution  being  kept  neutral 
by  the  addition  of  sulphuric  acid.  It  is  a  liquid  which  only 
faint  odour  and  boils  at  212°.^ 


'  RdUU'bi  ttoil  Tvulilberg,  jfnit.  Chem.  Phnm 
'  Chmatphow,  Ber.  Dfjiiteh.  Chna,  Oca.  vil.  1 

•  Beilsloin  und  Knlilbprft,  Ann.  Chem.  Fhamt 

*  Hofmann,  Btr.  VciUmIi-  Chem.  Qet.  vii.  52C 


Primary  slyrolyt  chlvride,  CoHj.CgH^CI,  is  formed  by  the 
action  of  chlorine  on  boiling  ethylbenzene,  and  is  a  liquid  which 
boils  at  200°-204°,  the  larger  portion  being  thus  resolved  into 
hydrochloric  acid  and  styrolene,  CgHj.C'jHg.  This  decomposition 
renders  it  probable  that  the  secondary  chloride  has  been  simul- 
taneously formed,  as  is  the  case  with  the  paraffins.  Phenylpro- 
jiionitril,  CgH^.CgHj.CN,  is  produced  when  the  chloride  is  heated 
with  potassium  cyanide  and  alcohoL' 

Styrolyl  acelate,  CJl^.C^'Rt.O.Ci'il^O,  is  obtained  by  heating 
the  alcohol  to  150°  with  acetic  anhydride.  It  is  a  liquid  which 
has  a  pleasant  odour  and  boils  at  224°. 

Styrolylauiinc,  CaH5.CjH,,NHj,  This  base,  which  is  also 
ttaxadphcnyleikylaiaiini,  was  first  prepared  hy  Fileti  by  the  action 
of  zinc  and  hydrochloric  acid  on  cherry  laurel  oil,  which  chiefly 
consists  of  phenylhydroxyacetonitril,  C„H5.CH(0K)CN.  He  also 
prepared  it  by  the  same  method  from  amygdalin,  the  glucoside 
of  this  nitril,*  while  Bernthsen '  and  Spica*  obtained  it  from 
phenylacctonitril,  wliich  can  alsu  bo  readily  converted  into  tlie 
amine  by  the  addition  of  sodium  to  its  alcoholic  solution 
(Lai  1  en  burg)  .^ 

~    "     '     a  product  of  the  dry  distillation  of  phenylalanine," 

C,H5.CsHj.(NHj)C02H,   and  forms  a  liquid  possessing  an  im- 

sant  amraoniacal  odour.     It  boils  at  193°,  dissolves  slightly 

water,  more  readily  in  alcohol,  has  a  strongly  alkaline  reaction 
imd  is  rapidly  changed  by  exposure  to  the  air  into  the  crystalline 
carbonate,  which  was  mistaken  by  Bernthsen  for  the  free  base. 
Its  hydrochloride  decomposes  on  heating  into  ammonium  chloride, 
.etyrolene  and  distyrolyiamine.^ 

Vistyrolylamine,  (CgHs.CjHJ^NH,  is  formed  simultaneously 

ith  the  primary  and  tertiary  bases  by  tho  action  of  zinc  and 
loric  acid  on  phenylacctonitril  (Spica) : 

CgHj.CHj.CHyNHg  +  C„Hg,CH,.CN  +  4H  = 
(CeHs.CHj,CHjBNH  +  NHj. 

t  is  a  liquid  which  boils  at  335°-337°  under  a  pressure  of  CU3 
1.  and  ia  slightly  soluble  in  water,  forming  a  solution  which  is 

)  Fittig  and  Kiiisoi*,  Jtm.  Cham.  P/tarm.  cWi,  245, 

*  Ber.  DcvtocA.  Ohem.  Oft.  lii.  2as. 
'  AvTi.  Chtm.  Pharm.  clxixir.  304. 

*  Ber.  Dtutteh.  C/um.  Oa.  liii  20-1  ;  Oaz.  Chtm.  ((at.  ii.  EES. 

*  I7tr.  Dtvitch.  Chan.  Ga.  lix.  7S2. 

*  Ki'1cnitia]'«r  and  Lipli,  Aim.  Chma.  Pharm.  ccxix.  Slt2. 
'  VaeU  anil  Tii^cini,  Ber.  Iktiltth.  CAoii.  Ofa.  xil  1808,  1700. 
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alktiUne  to  litmus.     It  roadily  forms  salts  v^'itli  acids,  but  e 
not  to  absorb  carboD  diosiile  fi-om  the  air. 

Trwiyrolj/lainine,  (CgHB.CjHjjjN,  is  an  oily  liquid,  almost 
iiisoluble  in  water,  but  forming  an  alkaline  solution  in  alcohoL 

Paraiiydroxystyrolylamine,  CjH,(OH)C,H^.NHj.  This  com- 
pound, whicli  has  also  received  the  name  o{  ethyloryplbenylamine, 
is  formed  aa  a  crystalline  Bublimate  when  tyrosine,  CflH,(OH) 
CH,.CH(Nn3)C0,H,  is  heated  to  270°.'  It  is  only  alighUy 
soluble  in  water,  has  a  strongly  alkaline  reaction,  and  yields 
ammonia  and  parahydroxybenzoic  acid  on  fusion  with  potash.* 

3277  Secondary  slyrolyl  alcohol  or  jnelkylphcnylcaHnnot, 
C,H(^.CHCOH)CHa,  was  first  prepared  by  Emmerling  and  Engler, 
who  obtained  it  by  the  action  of  sodium  amalgam  on  a  aolutiott 
of  methylphenylkctone  in  dilute  alcohol,"  and  was  then  pre- 
pared by  Radziszewski  from  the  acetate  which  is  described 
below.*  It  is  a  strongly  refractive  liquid  which  boils  at  202°- 
203°  and  hna  a  very  disagreeable  odour, 

Sffondary  slyrolyl  ethyl  ether,  CnHjCH(OC^Hs)CH^  was  ob- 
tuined  by  Thorpe  as  a  pleasant  smelling  liquid  by  heating  the 
bromide  with  alcoholic  ammonia ;  it  boils  at  185°-187V 

Secondary  riyralyl  chloride,  CflH5.CHCl.CH3,  ia  formed  when 
hydrochloric  acid  gas  is  passed  into  the  alcohol,"  and,  together' 
with  acetic  acid,  when  the  alcohol  is  treated  with  acetyl  chloride- 
(Radziszewski).     It  is  a  liquid  which  boils  with  decompositioa 

at  m". 

Secondary  atyrolyl  bromide,  CaHj.CHBr.CHj.  is  obtained  by 
the  action  of  bromine  on  boiling  ethyl  benzene,^  which  is  there- 
fore attacked  by  chlorine  and  bromine  in  exactly  the  eamo 
manner  as  the  paraffins  {Part  I.  p.  135),  It  may  also  be  prepared 
by  the  action  of  hydrobromic  acid  on  the  alcohol, 
strongly  refractive  liquid,  which  is  to  a  large  extent  resolved 
into  hydrobromic  acid  and  styrolene  by  distillation  at  th* 
ordinary  pressure,  but  boils  at  148''-152''  without  decomposttioo 
under  a  pressure  of  500  mm.  (Thorpe), 

Secondary  eiyrolylacciaie,  CgHj.CH(O.CO.CHg)CH(,  was  pre* 
pared  by  Eadziszewski  from  the  bromide  by  the  action  of  silv^ 

'  Schniitt  Riid  N>MO,  jInn.  Chem.  Fhnrm.  ciitiii.  Hi. 

>  UoKh,  ibuL  clii.  101. 

*  Btr.  DeiMeh.  Chan.  Oet.  \i.  tUOE. 

*  Ibid.  Tii.  14a 

>  ZcilMhr.  Chfm.  1ST1,  131. 

*  EogleritDd  [iBthgn,  At.  DoUkIi.  Clum-  Ott:  ni.  1IS7 
'  Benhi-lot,  flu/i.  Sw,  VKim.  x.  313. 


acetate  and  glacial  acetic  acid.  It  is  a  liquid  which  has  a 
pleasant  odour,  reaembling  that  of  jaamine,  and  boils  at  217°- 
220°  (Thorpe),  at  which  temperature  it  is  partially  resolved  into 
styrolene  and  acetic  acid, 

Srcimdary  styrolylamine,  CgH5CH(NHj)CEL,,  is  readily  formeil 
by  the  action  of  sodium  amalgam  and  glacial  acetic  acid  upon 
an  alcoholic  aolution  of  phenylbydrazine-acetophenone  : 


CH,, 


:C=N— NH.CaH,  +  4H  = 


CH.NHj  +  NHj.CbHs. 


In  order  to  separate  the  bases,  they  are  converted  into  the 
sulphates  and  treated  in  a^id  solution  with  sodium  nitrite,  until 
a  small  [lortion  yields  no  oniUne  after  neutralization  with  an 
alkaU  and  extraction  with  ether,  the  aniline  being  recognized 
by  the  bleaching  powder  reaction.  Secondary  8tyn.)lylamine  ia 
an  oily  liquid  which  has  a  characteristic  odour,  boila  at  182°- 
185°,  and  is  tolerably  soluble  in  water.  The  solution  has  a 
strongly  alkaline  reaction  and  deposits  the  base  on  the  addition 
of  concentrated  caustic  soda  solution.  It  combines  with  acids 
to  form  s.<Uts  which  crystallize  well,  and  absorbs  carbon  dioxide 
from  the  air,  with  formation  of  a  crystalline  substance  which 
melts  at  96°  and  sublimes  in  stellate  groups  of  needles.  The 
phenyl  hydrazine  derivatives  of  all  other  ketones  and  aldehydes 
behave  in  a  similar  manner  to  that  of  acetophenone,  so  that 
^^ihese  oxygen  compounds  can  be  readily  reduced  to  a 

^  2378  Phcnylacetahlchyde,  C^f^.Cll^CKO,  was  obtained  by 
Cannizzaro  by  heating  a  mixture  of  calcium  formate  and  calcium 
phenyl  acetate.*  It  is  also  formed  when  phenyl-lactic  add  is 
h«ated  with  dilute  sulphuric  acid  to  130°  (Eilenmeyer)  ; 

CgHj.CH,.CHC0H)C03H  =  CoH(,.CHj.CHO  +  CHjO,. 

This  reaction  corresponds  exactly  with  the  decomposition  of 
linary  lactic  acid  into  acctaldehyde  and  formic  acid.^     It  can 
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.   Chtai.  Phani.  cxix.  1163 
I.  Oa.  if.  il-L 
r,  DeuOtK  Clion.  Get,  xiU,  3 


'■•2  ;   RndiJtzi^K'ki,  licr.  IviiUeh. 


more  readily  be  prepai'eil  by  boiling  phenylbromolactic  acid  with 
sodium  carbonate  solution,  or  by  distilling  a  solution  of  one 
moleculo  of  plienylchlorolactic  iwid  and  two  molecules  of  caustic 
soda  witli  dilute  sutptiuric  acid.'  ^-Phenyl by droxj'acrylic  add,* 
CoH^C(OH)^CH,COaH.  is  an  intermediate  product  of  this  re- 
action, and  tlie  aldehyde  is  tlierefore  also  obtained  when  the 
sodium  salt  of  this  (Erienraeyer  and  Lipp)  or  that  of  the  a-acid, 
C«H,CH=C(OH)COsH  <P10cb!),  is  distilled  with  dilute  sul- 
phuric acid.  Phenylglyceric  acid,  CaHs.CH(OH)CH(OH)CO^. 
formed  by  the  combination  of  the  phenylacrylic  acid  with  water, 
is  a  bye-proiluot  of  all  these  reactions.  Styrolene  alcohol  it 
thwii  produced  from  tha  phenylacrylic  acid  by  the  ehmination  of 
carbon  dioxide  and  readily  changes  into  pbenylacetaldehyde. 

Etard  obtained  this  substance  from  ethylbenzene,  which  litft 
other  aromatic  hydrocarbons,  combines  with  chromyl  chloride 
to  form  phenylethidenedichlorochromic  acid,  which  is  decom- 
posed by  water  with  formation  of  the  aldehyde  ;* 

C8HB.CHj.CHC0CrCIj.0H)j+  H,0  =  Con^.CH,.CHO  +  4HC1  + 
2CrOa. 

Phenylacetaldehyde  is  a  liquid,  which  possesses  a  characteristic 
penetrating  odour  and  boils  at  203''-207°,  a  portion  simultane- 
ously losing  water  and  being  converted  into  a  resinous  masa. 
It  forms  a  compound  with  acid  sodium  sulphite  which  crys- 
tallizes in  small  lustrous  plates,  Nitric  acid  oxidizes  it  to 
benzoic  acid. 

Paranilropkenylacdaldehydf,  C„H,(NOj)CHj.CHO  is  formed 
by  boiling  barium  ^-paranitrophenylchlorolactate  with  water: 

(CoH/NOj)CHCl.CH(OH)CO^)2Ba  = 
2CoH,{NO^CHj.CHO  +  2C0,  +  BaCl,. 

It  crystallizes  from  hot  water  in  fascicular  groups  of  needles 
melting  at  85°— 86V 

3379  Fhcnylatdic  add,  CsHj.CHj.COjH.  In  the  year  1856, 
Cannizzaro  obtained  an  acid  by  heating  benzyl  chloride  with 
putaBsiuui  cyanide,  and  boiling  the  nitril  thus  formed  with  caustic 
potash,  and  considered  it  to  be  identical  with  the  siibstance 
which   Noad  had    previously     prepared   by   the   oxidation   of 

'  Erlamnryer  uid  Lipp,  Ann.  Chfm..  I'luinn,  cexix.  17S  ;  Dcr.  Deutieh.  Chem. 
Oe*.  xiii.  SOB. 
>  PtacU.  ikid.  ivi.  2815. 
"  Ann.  Chim.  I'hvn.  IS|  xxM  21S, 
•  Lipp,  Bcr.  DniMh.  i-'htin.  Ota.  xix,  '2>H7. 


rymeDe'  (Part  IV.  p.  418).  An  acid  of  the  same  compoaition  was 
isolated  by  Strccker  and  MiJller  from  the  products  obtained  by 
boiling  vulpinic  acid  with  baryta  water.  They  showed  that  this 
substance  differs  from  Noad's  acid,  but  is  identical  with  Can- 
nizzaro's  compound  and  named  ii  alphatoluylic  acid.  On  account 
of  its  great  similarity  to  benzoic  acid,  they  assumed  tliat  it,  and 
not  Noad's  toluylic  acid,  ia  the  true  bomologue  of  benzoic  acid* 
while  Cannizzaro  came  to  the  alteroative  conclusion.  The  latter 
chemist  prepared  the  aldehydes  of  the  two  isomeric  ticids  and 
found  that  tolualdehyde  changes  to  toluic  acid  in  the  air  as 
rapidly  as  oil  of  bitter  almonds  to  benzoic  acid,  and  that  it  is 
converted  by  alcoholic  potash  into  toluylic  acid  and  the  cor- 
responding alcohol.  By  the  oxidation  of  alphatolualdehyde,  on 
tbc!  other  hand,  lie  obtained  an  acid  containing  seven  atoms  of 
carbon,  which  appeared  to  be  a  mixture  of  benzoic  and  nitxo- 
benzoic  acid  3.  Since  Strecker  and  Mo  Her  had  found  that 
alphatoluylic  add  is  converted  into  benzaklebyde  by  oxidation, 
he  concluded  that  Noad's  toluic  acid  is  the  true  homologue  of 
benzoic  acid,  but  that  alphatoluic  acid  was  still  a  member  of 
the  benzoic  series.* 

The  isomerism  of  these  acids  was  shortly  afterwards  explained 
by  Kekulc  iu  a  simple  manner.  He  says  :  "  Toluic  acid  stands 
in  the  same  relation  to  toluene  as  benzoic  acid  to  benzene  ;  it 
therefore  contains  two  side-chains :  GHj  and  CO^H.  Alpha- 
toluic acid,  on  the  other  hand,  contains  a  lengthened  side- 
chain  ;  the  group  CO„H  is  connected  with  the  cai'bon  of  tVio 
CHj  aide-chain ; 


(C,H,.CHg)CO,H. 

Tolnio  Acid. 


(C'(,HJCH,.CO,H. 

Alphatoluic  Acid. 


Toluic  acid    may  therefore  be  designated  raethylphenylformic 
acid,  and  alphatoluic  acid  as  phenylacetic  aciil.* 

The  latter  acid  was   then   prcjiarcd  by   Crum  Brown  from 

indelic  acid  or  phenylhydroxacetic  acid,  C^,Hj,.CH(OH)  COjH, 

heating  with    hydriodic    acid    and    phosphorus.'      Kraut 

ained  it  by  fusing  atropaic  acid,  CHjZzC(CaH£)COjH,  with 

■nustic  potash,"  and  Zincko  prepared  it  synthetically  by  heating 

romobenzene  to  ISC— 200°  with  etbylcbloracetate  and  copper 


}  Aim  Chan,  rharm.  ictL  S4 

f  Jhid.  Gxxir.  SK2. 
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powder.'  E.  and  H.  Salkowski  found  it  among  the  products  ca 
the  pancreatic  putrefaction  of  albumen  and  wool,*  In  ordoi 
to  prepare  it,  60  grms.  of  pure  potassium  cyanide  are  di* 
solved  in  55  grms.  of  water,  contained  in  a  flask  connected 
with  an  inverted  condenser,  and  a  mixture  of  100  grms.  of  benzyl 
chloride  and  100  grms.  of  aloohol  gradually  added  to  the  waim! 
solution,  which  is  then  boiled  for  three  hours,  freed  from  th^ 
upper  layer  and  distilled.  The  portion  which  passes  over  below 
23C"  is  carefully  added  to  a  solution  of  45  gnns.  of  caustic  potasb 
in  25  grms.  of  water,  and  the  mixture  heated  for  5-6  bonr^ 
until  ammonia  is  no  longer  evolved,  after  which  the  alcohol 
is  distilled  oEF,  the  saline  residue  dissolved  in  as  small  a  quantity 
of  water  as  possible,  and  the  phenylacetic  acid  precipitated  i 
the  filtered  solution  with  hydrochloric  acid.* 

The  nitril  may  be  more  simply  decomposed  by  heating  fl 
with  three  times  its  weight  of  a  mixture  of  three  vohunea  d 
sulphuric  acid  and  two  of  water  in  a  flask  provided  with  a  wid( 
conducting  tube,  bent  twice  at  light  angles,  which  passes  intt 
a  flask  containing  water,  the  end  of  the  tube  being  situated  jnsl 
above  the  surface  of  the  wat«r.  The  mixture  is  heated  au^ 
bubbles  of  steam  commence  to  be  formed,  the  flame  being  then 
removed.  A  violent  reaction  soon  sets  in,  a  portion  of  the  nitr 
passing  over  into  the  condenser.  After  cooling,  the  i 
cipitated  phenylacetic  acid  is  filtered  off  and  washed  witl 
water,  the  washings  being  subsequently  extracted  with  ether.* 

It  can  also  be  readily  prepared  from  benzaldehydo ;  to  tUi 
is  added  rather  more  than   one   molecule   of  pure   potasstUD 

cyanide  moistened  with  water,  fuming  hydrochloric  acid  i      

then  gradually  added  with  constant  agitation.  Phenylhydroxy 
acetonitril  is  thus  formed,  and  is  converted  by  heating  i 
130° — 14u°  with  highly  concentrated  hydrochloric  acid  inl 
phonylchloracetic  acid,  CgHg.CHCl.COjH,  which  is  reduce 
by  the  action  of  zinc  dust  and  ammonia  in  the  cold  i 
phenylacetic  acid.^ 

fropertks. — Phenylacetic  acid  is  freely  soluble  in  alcohol  an 
ether,  but  only  slightly  in  cold  water,  more  roatlily  in  hot 
water,  from  which  it  separates  in  oily  droja  until  the  tempei« 


ifiz  PEE^nTLKimn? 


atare  has  fallen  be^^w  i2u^  Hn^'-nn'r  ^jjiiii  ic  -zui  lamf.  axsar  Vinrn 
it  crystallises  in  trin.  mygrpnrL  ponizsr  wiaias^  -vouin.  I'WiiinH*- 
those  of  benzoic  »ai  asti  bsijiintr  ^  's^  rsunuue  $v:9&an.  je: 
melts  at  765',  saUrryy  £«=ii:9^  1  iC*  jziii  aii£s  is  iJw'-r'.  i>nmnr 
an  irritating  tx^akt  n5i:a  ^rj^baxs  Mngnmg  *'l«i.  rcnfacritn 
with  manganeae  c»xiie  anif  Hhc^  jirfniinrni  mcil  o:  joiiAiB 
formic  acid,  bemarvir^vig asii  yngh?  jaziI. 

2280    7^    JMl^VjpdKxAfl&OL      1^    &£3     I£    -Sif    3Xi£BUS     IT     -hit 

alkalis  and  alkaline  eafxrAs  are  -rzt  T^aiEIV  niiiiuiibL 

Calcium  jktskH'MiaSitU,   "C^HjJCaLOX  ^•3*  —  SE^j^I"     srpBal- 

lizes  in  needles. 

Silver  pkcMf^aata:^^  ^^%  C3LOj,.Vr.   5s    &  iF*gijiian»:  inn.- 

sisting  of  fine  f^aiies,  irLKi  ^aa.  yit  r^fSTBaJiaet  irxm.  !iiii:  ^icits: 

The  coigns'  sah  is  an  aaiTTCi^cf  £7»<sa.  iF%i3xas^ 

Methyl  ^kemyUsxtiS^  C^HswCH^OXCS^  is  icneunifc  i«r  -an: 

action  of  hTdrocUorar  iicai  -ua  a  kijisaiil  if  -lai^  ulil  2l  mufsi^, 

alcohol,  and  is  a  Br^si  ipiSiL  yjmeaBs*  a  i&ni:  inn  Hir^auutr 

odour  and  boils  as  ±±/. 

similar  manner  ^  acii  aj9>  br  ic«r  iinikaL  iif  -dstri  :]ii#di&^  ul  'Lih: 
potassium  salt.'  It  bcus  a::  f3>^  xsii  jnff  a  tisj  jiastaaasi  ]#ajnzL  I: 
is  also  formed  vben  kj^jnxfi^^n^  aof  25K  s  jombc  iini  a  leaatgi 
alcoholic  ndntMii  of  ffcawjacesmfa^  * 


Propyl  pbenTiacetate.  C^CH^COJC;^  .  -  -  .  f35? 
Isobotyl  phEAykMxtaae.  C^CHLO^JCB^CH  CB^«  ±4r 
Benzyl  phenylaeecate.^  C^H^CH^Oj^SCHLC^Hj  -   /  Sl*^ 


Pkemylaedyl  MmdejC^CH^OKi^wm  ^Jmzuai  Vf  3ar%i:^ 
and  UoDer  from  the  acai  Inr  As:  aeta^iL  v[  W'Jmiuyrss  -yfsirjir' 
chloride,  while  Popow  pRjaiM  h  frxk  li^  eaStsscjL  miz  vui 
phosphorus  Gzydkloiiik.^  It  »  a  erjuznasm  fgifirg  Irjcii 
which  deoomposES  rerr  ic^lih;  cspecsiZlhr  vk  ^oKEjaeiiBL^  isni 
has  therefore  n-jf  y%i  be«&  yrsuasr^  ps*u 

of  anmionia  on  the  iiJfjrde  'Scr^irk.^r  ^zii  JLi^Js-^    I^  ^  iJibv 
obtained   when  tLe  ethrl  ether  ii  l^fliSi^  whL  Knaxi^cfa  v. 


>  Hud;  .firr.  />ntfK]|.  Citm,  ^^cv.  zz,  5»1L 


*  Jtmrm.  €%em.  5»c  15*1.  L  4-<»:  Slt^l.  /^r*.  i>j«.'«r;i,  z:;^*    ^j^jt.  "a. 
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140"-150' '  and  by  heating  tl»e  tiitril  with  an  alcoholic  solution  oC 
potoaaium  hydrosulphide.*  It  ci-ystallizes  in  small  plates  whid 
have  a  satin-lustre,  or  thin  tablets  which  are  slightly  soluble  ii 
cold,  readily  in  hot  water  and  alcohol,  and  melt  at  154'— 155*. 

PhenyliKXturie  acid,  CgHj.CHj.CO.NH.CHj.COjH,  was  da 
tectcd  by  E,  and  H.  Salkowski  in  the  urine  of  do^,  to  i 
1'5~2  grms.  of  phenylacetic  acid,  generally  combined  with  soda 
were  administered  daily  with  their  food.*  E.  Salkowski  thei 
diacovered  that  it  is  a  notmai  constituent  of  the  urine  of  t 
horse,*  and  Hotter  obtained  it  by  the  action  of  phenylacety 
chloride  on  an  alkaline  solution  of  aniidoacetic  acid.'  I 
crystallizes  from  hot  water  in  aggregates  of  thin  plates,  or  i] 
compact  pointed  prisms,  melting  at  143°.  On  boiling  wid 
hydrocldoric  acid,  it  decomposes  into  phenylacetic  acid  tu 
amidoacetic  acid. 

2281  PhenyiaccioiiUril,  CgHj.CHj.CN,  was  first  prepared,  1 
already  mentioned,  by  Cannizzaro,  who  named  it  benzyl  cyanuU^ 
by  lieating  an  alcoholic  solution  of  benzyl  chloride  with  potaaeiui 
cyanide,  He  did  not  however  investigate  its  properties  mon 
fully,  but  converted  it  into  phenylacetic  acid;  Kadziszewsk 
Bubaequently  prepared  it  pure  by  tlie  same  reaction.*  Triben 
eyiamine '  and  phenylacetamide"  have  been  noticed  as  byo 
products  in  its  preparation.  Barbaglia  then  showed  that  it  i 
also  formed  by  the  distillation  of  potassium  benzylsulphonafe 
with  potassium  cyanide.'  The  occurrence  of  this  iiitril  in  natuiq 
IB  especially  interesting ;  Hofmann  found  that  it  forms  the  cbie 
constituent  of  the  ethereal  oils  of  the  garden  nasturtinna 
(Tropaeolum    majus)  and   common  cress  (LepuHiim  sativuvi)} 

It  is  prepared  by  Mann's  method,  which  is  described  unde 
phenylacetic  acid,  the  product  being  freed  from  alcohol,  distilloi 
with  steam,  dried  and  rectified.  It  is  a  colourless  liquid  whid 
has  a  faint  but  chai-acteristic  odour  and  boils  at  232°. 

I'/unyHromaeetimido-brofnide,  CgHjEr^N,  is  formed,  togcthe 


'  Scr.  Dcutkh.  Chent,  (7m.  viii.  eea  ; 

2n.  su. 

'  Wodilign,  Joum.  Prait.  Chtm.  12]  1 
■  Ber.  DeuljKh.  Chtm.  Oct.  xii.  flS3. 
*  /Wrf.  xvii.  8010. 


BBmtluoQ,  Ann.  Chci- 


»  Ibid.  > 


.  81. 


'  Ber.  Dtulteh.  Chen.  Get.  iii.  ]»g. 

'  I'mnkUnd  and  Tomiikina.  Jw.m.  Chnn.  Sac.  1880,  i.  666 

■  Ser.  Deutaek.  C'hem.  Get.  liii.  Jtl. 

"  Ibid.  Y.  370. 

•  Ibid.  vU,  Ct3  tttiil  1293. 
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I  phenylbromacetonitril,  by  heatiDg  phenjLicctomtril  wiih 
romine.  The  oily  pixxJuct,  which  haa  a  very  disagreeable  odour, 
igent  taste,  and  a  vapour  wliich  violently  attacks  Uie  eyes. 
Icpostts  rrystaU  of  the  couipoumi  on  standing,  more  rapidly  on 
the  adilition  of  a  large  quantity  of  ether.  It  a  formed  accord- 
ing to  the  following  equation  : 

CuHj.CHjCN  +  Br,  =  CaHs.CHBr.OX  +  HBr  = 

C'H,.CHBr.Cf 

^Br. 

It  is  only  very  slightly  soluble  in  all  solvents,  moat  readily  in 
Kiiling  glacial  acetic  acid.  On  heating  to  150°  with  dilute  hydri>- 
tblotic  acid  it  is  converted  into  pheaylhydrozyacetic  acii), 
CaHj.CHCOH)CO,H.' 

CyanbenztTie,  Cj^H,,Ng.  ia  formed  in  small  quantity,  together 
nth  other  products,  by  the  action  of  zinc  ethyl  on  phenylaceto- 
Sitril,  and  crystallizes  trom  hot  alcohol  in  fascicular  aggregates 
rf  needles,  which  melt  at  170°— 171°- 

Bemaein,  C^jH^NjO,  is  a  product  of  the  same  reaction  as  the 
l^receding  compound ;  it  is  more  readily  soluble  in  alcohol 
md  crystallizes  in  rhombohedral  or  hexagonal  tablets,  melting 
it  150°  (Frankland  and  Tompkins). 


HALOGEN  SUBSTITUTION  PRODUCTS  OF 
PHENYLACETIC  ACID. 

aaSa  These  derivatives  may  be  divided  into  two  groups,  since 
9ie  snbstitution  may  be  effected  either  in  the  nucleus  or  in  the 
■de-chain.  In  the  first  case,  para-compounds  form  the  chief 
product,  ortho-compounds  being  also  formed,  while  benzoic  acid 
fields  meta-siibstitution  products. 

PaToeklorffphenylacttie  acid,  C„HjCl.CH^CO,H.  Tho  oily 
tutril  of  this  acid  is  obtained  by  heating  parachlorobenzyl 
thloridc  or  bromide  with  alcohol  and  potassium  cyanide,'  and 
^  &ee  acid  is  formed  when  phcnylacetic  acid  is  treated  with 
^orine  in  the  sunlight.'  It  crystallizes  from  hot  water  in  fine 
needles,  which  melt  at  104°  (Jackson  and  Field). 

'  Rcimcr,  Btr.  DcuUrJi.  Ckim.  Oct.  ) 
'  Nenlior,  ^HK,  Chan.  Phann,  cxlvi 
m.  Ott.  xi.  90S. 

>  RBdiktcvtki,  itid.  a.  snr. 
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AROMATIC  COMPOUNDS. 


PamhromopJienplacetic  acid,  C„H(Br.CHj  COjH,  is  formed; 
togetlier  with  the  ortho-acid,  by  the  bromiiiation  of  jjhenylacetjt 
acid,^  and  by  heating  the  corresponding  nitril  to  100°  with  hy- 
ilrochloric  acid.*  It  is  most  conveniently  prepured  by  adding 
bromine  in  small  quautitiea  to  a  well  cooled  mixture  of  phenj" 
acetic  acid,  mercuric  oxide,  and  water.  The  mercury  is  tfao^ 
removed  with  caustic  soda,  the  brominated  acids  precipitated  is 
the  filtrate  with  hydrochloric  acid  and  separated  by  meai 
their  barium  salts,  that  of  the  para-acid  being  the  leaa  soluble.' 
Ptirabromophenylacetic  acid  crystallizes  from  hot  water  in  long, 
flat  needles,  resembling  those  of  benzoic  acid,  which  melt  ■ 
114''-115°. 

Faral>romophenylacdtmitril,  C|,H,Br,CHj.CN,  is  obtained  frori 
parabromobenzylbromide  and  potassium  cyanide,  and  crystallizei 
in  truncated  quadratic  pyramids,  resembling  those  of  potassiai 
forrocyanide,  or  forms  twin  crystals,  which  have  a  similar 
appearance  to  the  conventional  architectunil  form  of  the  four 
leaved  clover.  It  melts  at  46°  and  has  a  strong,  unpleasant 
odour. 

Ortliohromophenylacttic  acid  crystallizes  from  hot  water  in  flat^ 
lustrous  needles,  and  from  glacial  acetic  acid  on  gradual  evaporar- 
tion  in  we  11 -developed  m on osym metric  prisms,  melting  al 
103°-104°.  Its  nitril  is  an  oily  liquid,  which  does  not  solidify  in 
a  freezing  mixture.* 

Para-iodophenylhcnzoic  add.  CjHiI.CHj.COjH.  The  nitril  ( 
this  acid,  which  is  prepared  from  para-iodobenzyl  bromide,  crys- 
tallizes in  nacreous  tablets,  which  have  a  characteristic  odour 
and  melt  at  50'5°.  On  heating  with  hydrochloric  acid  to  100", 
it  yields  the  acid,  which  crystallizes  from  hot  water  in  pointed 
tablets,  which  melt  at  135°  and  possess  a  pleasant  odour.' 


NITROPHENYLACETIC  ACIDS. 

2233  Bndziszewski  found  that  the  products  of  nitration 
phenylacetic  acid  consist  chiefly  of  the  para- com  pound,  together 
with  a  smaller  quantity  of  the  orthonitro-acid."     He  did  not, 

■  Jncksan  nnd  Iiowecy,  Bcr.  DfiUitck.  Chcvt.  Oes.  x.  1209. 
'  BedBcm,  Joiim.  Chan.  Soc.  18H0,  i.  91. 
*  JncliBon  and  Whitu,  Bcr.  Bealech.  Chctn.  On.  liii.  1218. 
'  JsfksoQ  and  Mab«ry,  Ber.  DmiaiA.  Chan.  Oei.  iL  B5. 


•  Jbid.  i 
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however,  obtain  the  pore  compoimJs,  since,  acccffding  to  Max- 
well, these  crystallize  together  and  form  mixtures  with  a  con- 
stant melting  point,  in  the  same  way  as  the  nitrobenzoic  acids. 
The  latter  chemist  succeeded  in  preparing  the  methyl  ether  of 
the  para-compound  in  the  pure  state,  and  from  it  the  acid.^ 
Radziszewski  also  found  that  the  barium  salt  of  the  para-acid 
is  less  soluble  than  that  of  the  ortho-derivative.  A  complete 
separation  cannot  be  effected  in  this  way,  but  the  acids  precipi- 
tated from  the  resulting  purified  salts  can  be  obtained  pure  by 
recrystallization : ' 

Paraniirophenylaeetic  add,  C^H^nfO^CHyCO^H.  In  order 
to  prepare  this  substance,  2  parts  of  phenylacetic  acid  are  dis- 
solved in  20  parts  of  fuming  nitric  acid,  the  solution  poured  into 
4  volumes  of  water  and  allowed  to  evaporate  slowly  en  the 
water-bath.  An  impure  paranitrophenylacetic  acid,  melting  at 
114°,  crystallizes  out  on  cooling;  this  is  dissolved  in  3  volumes 
of  methyl  alcohol  and  the  solution  saturated  with  hydrochloric 
acid  gas.  After  a  few  hours  the  liquid  is  heated  to  drive  off 
the  excess  of  methyl  alcohol  and  hydrochloric  acid,  agitated 
with  sodium  carbonate  solution,  and  extracted  with  ether ;  the 
methyl  paranitrophenylacetate  crystallizes  from  the  oily  residue 
left  on  the  evaporation  of  the  ethereal  solution,  and  is  puriBed 
by  recrystallization  from  petroleum  spirit.  The  pure  compound 
is  neutralized  with  caustic  soda,  and  the  fi^e  acid  precipitated 
with  hydrochloric  acid  (Maxwell).  Bedson  obtained  the  pure 
acid  by  repeatedly  recrystallizing  the  acid  prepared  from  the 
slightly  soluble  barium  salt  from  hot,  dilute  alcohoL  According 
to  Gabriel,  it  is  best  obtained  by  heating  its  nitril  to  100"*  for 
several  hours  with  an  excess  of  hydrochloric  acii*  It  crystallizes 
from  hot  water  in  long,  yellowish,  brittle  needles,  melting  at  151°- 
152°.    Chromic  acid  solution  oxidizes  it  to  paranitrobenzoic  acid. 

Barium  paranitrophenylacetate^  (CaH^(N02)CH2.C02)2Ba  + 
THgO,  crystallizes  from  a  slowly  cooled  solution  in  transparent, 
light  yellow,  six-sided  tablets,  which  become  opaque  and  effloresce 
in  the  air. 

Af ethyl  paranitrophenylacetate,  CQK^(i!iO^CB^CO^.CYli,  crys- 
tallizes from  alcohol  in  yellowish  tablets,  and  from  petroleum- 
spirit  in  lustrous  needles,  two  or  three  inches  in  length,  which 
melt  at  54°. 

^  Jackson  and  Mabery,  Ber.  DetUsch.  Chan,  Gcs.  xii.  1764. 
•  Bedson,  Joum..Chem.  Soc.  1880,  i.  xc. 
3  Ber.  Deutach,  Chem.  Ocs.  xiv.  2341. 
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Ethyl  paranUrophenylactiaU.  CoH,(NOJCHj.COj-C.Hs,  was 
obtained  by  Maxwell  in  a  similar  manner  to  the  methyl  ether^ 
while  Radziszewski  prepared  it  by  the  nitration  of  ethyl  pbonyl- 
acetate.  It  crystallizes  from  petroletim-spirit  in  broad,  thin 
tablets,  melting  at  65'5°-66°. 

These  ethers  are  coloured  a  fine  violet  by  caustic  potash  in 
alcoholio  solution. 

ParanilropkenylacetonUril,  G^^(^O^CB^Q'N ,  is  obtained 
when  one  part  of  pheny  lace  ton  itril  is  brought  into  nine  parts  of 
fuming  nitric  acid  and  the  solution  precipitated  with  water ;  it 
crystallizes  from  boiling  alcohol  in  colourless,  compact  needles, 
melting  at  116°  (Gabriel).  Small  cjuautities  of  the  ortho-  and 
meta-com pounds  are  simultaneoiialy  formed  (Salkowaki), 

OrtJionilropfunylacetic  acid.  When  the  mixture  of  nitro-acids 
is  crystallized  from  alcohol  and  the  mother  liquors  concen- 
trated, or  when  the  more  readily  soluble  barium  salt  is  decom- 
posed with  hydrochloric  acid,  an  acid  is  obtained  which  crystAlUze* 
in  fascicular  needles  and  melts  at  IIS'-H?".  If  this  be  dis- 
solved in  wood-spirit  or  ordinary  alcohol  and  the  solution  allowed' 
to  evaporate  spontaneously,  the  ortho-compound  is  deposited  in 
large  crystals,  which  are  then  purified  by  recrystallization.  It 
forms  needles  or  monosymmetric  tablets,  which  melt  at  141' 
(Salkowski),  and  are  oxidized  to  orthonitrobenzoio  acid  hy 
potassium  permanganate. 

Barium  orthmiiropkcnyiacelale,  (CflH^CNOJCHg  CO^gEa  + 
2HjO,  crystallizes  in  white,  lustrous  scales. 

Orthoniirophenylacetonitril  separates  from  solution  in  glacial' 
acetic  acid  in  large,  well-formed  rhombic  prisms,  which  melt 
84°  and  are  readily  converted  into  the  acid  by  heating  with 
hydrocliloric  acid  (Salkowski).  The  nitri!  may  also  be  obtained 
by  heating  an  alcoholic  solution  of  orthonitrobenzyl  chloride^ 
with  potassium  cyanide.  A  larger  quantity  of  dinilrocyandx 
benzyl.  CflH,(NOj)CH(CN)CHi,CBH,NO,.  is  always  simultane^ 
ously  formed ;  this  substance  may  also  be  prepared  by  heati 
orthonitrobenzyl  chloride  with  orthnitropheuylacetonitrit,  anj 
crystallizes  in  short,  thick  prisms,  which  melt  at  n0'5°.i 

McianUrophcnylacctic  acid  was  prepared  by  Gabriel  and  Borg- 
raann  from  its  nltril;'  it  crystallizes  from  hot  water  in  long^ 
thin  needles,  melting  at  120°  (Salkowski). 
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MclanitTophcnylacctonUril  fonna  large,  well-developed  mooo- 
symmetric  crystals,  melting  at  fii°.^ 

DinUTophenylacftic  acid,  CBHs(NOg),CHj.C0jH  (*:  2  : 1).  was 
obtained  by  Radziszewski  by  the  action  of  a  mixture  of 
sulphuric  and  nitric  acida  on  paranitrophenylacetic  acid.  In 
order  to  prepare  it.  50  grms.  of  phenylacetic  acid  are  added  iu 
Hmall  quantities  to  300  grms.  of  red  fuming  nitric  acid.  500 grms. 
of  sulpliuric  acid  being  then  added  and  tlie  mixture  poured  into 
ten  volumes  of  cold  water  after  standing  for  ten  minutes.'  It 
crystallizes  from  hot  water  in  fine  yellowish  needles,  which  melt 
at  160'  and  decompose  at  a  higher  temperature  into  carbon 
dioside  and  ordinary  dinitrotoluene.  Tlie  alkali  salts  of  the 
acid  undergo  this  decomposition  in  aqueous  solution  at  the 
ordinary  temperature  and  instantaneously  on  boiling ; 

C(,H,(NO^,CH,.OOjK  +  HjO  =  CflH,{NOj)jCHj+CO,KH. 

Bergmann  obtained  two  nitro-acids  by  the  further  nitration 
of  metanitrophcny  lace  tic  acid,  one  of  which  is  soluble  in 
benzene  and  mclta  at  137°,  while  the  other  is  insoluble  and 
melts  at  152°. 


IV  AMIDOPHENYLACETIC    ACIDS. 

3a84  PaTamidophcnylacHic  add,  CoH,(NHj)CHj.COjH,  is 
obtained  by  the  reduction  of  paranitrophenylacetic  acid  with 
tin  and  hydrochloric  acid.  It  crystallizes  from  hot  water  in 
white  iridescent  plates,  which  become  coloured  brown  in  the  air 
and  melt  with  decomposition  at  100° — 200°,  (Bedson). 

ParaviidoyhcnylacctonUrit,  CuH,(NHg)CHj.CN,  has  been 
prepared  by  the  reduction  of  paranitrophenylacetonitril ;  it 
crjTstallizes  from  hot  water  in  broad  plates,  which  melt  at 
[.48-5''-44-5°.» 

Orthonitroparamidophenylaceiic    neid,    CoHg(NHj)(NO.)CH5. 

"OjH,  (4:2:1)  is  formed  by  the  reduction  of  the  dinitro-acid 

f  means  of  aqueous  ammonium  sulphide  and  crystallizes  from 

t  water  iu  long, broad,  yellowish  red  to  reddish  brown  needles. 

'  aulltowski,  Ber.  Ikiitxh.  C'llcm.  Qci.  ivii.  504. 

'  Moycr  and  Gabriel,  ibid,  xir.,  S33. 

*  Cwunprlik.  ibid.  iii.  474  ;  Onbriel,  itnil.  xv.  835. 
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wliich  inelt  at  ISi" — 180°.  Tlio  following  reaction  takes  place 
when  it  is  subjected  to  the  action  of  arayl  nitrite  and  an  excess 
of  hydrochloric  acid : 

NH,.CeH3(N0j^CHj.C0,H  +  2N0.H  +  HCl  = 
C1N=NC,H3(N0^C=;N.0H  +  CO,  +  SHp. 

The  diazo-cum pound  obtained  in  this  way  forma  long,  lustrous, 
pole  red  needles,  and  decomposes  on  beating  with  alcohol  with 
formation  of  orthonitrobenziildoxime  (Part  IV.  page  146).  The 
ethyl  etiiev,  wliich  is  prepared  by  the  action  of  hydrochloric  a^d 
on  the  alcoholic  solution  of  the  acid,  crystallizes  in  long,  f  ne, 
yellow  needles,  which  melt  at  100°.  When  it  is  brought  into  a 
heated  mixture  of  concentrated  hydrochloric  acid  and  ethyl 
nitrate,  ethyl  isonitrosonitropkenylacetata  is  formed ;  this  substance 
crystallizes  from  hot  water  in  long  yellowish  needles,  which  melt 
at  163'  and  decompose  on  heating  with  formation  of  orthonitro- 
benzoic  actd.* 

CaH«CN0,)C(N0H)C0,.CjH^4  2HCI  +  HgO  = 
CoH4(NOs)COjH  +  CjHbCI  +  CO,  +  NH^Cl. 

The  same  compound  is  formed  by  the  action  of  hydroxylan 
on  ethyl  orthonitrobenzoyl  formate,*  C5Hj(N0j)C0.C0j.CjHj 

Mdnnitropai-amidophenylactlic  acid,  C5Hj(NHj)(N0j).CHj. 
COjH  (4:3:1),  is  prepai'ed  by  heating  paramidophenylaeetonitril. 
with  acetic  anhydride  and  treating  the  product  with  concentrated 
nitric  acid,  the  acetyl-dcrivalivo  vidanitroacclamidop}unytaceU>- 
nitril,  CflH3(N02)NH(C,H30)CHjCN.  being  thus  formed.  It 
crystallizes  in  sulphur-yellow,  flat  needles  or  plates,  which  melti 
at  112° — 113°  and  yield  the  nitro-amido-acid  on  boiling  with 
concentrated  hydrochloric  acid.  Tliia  substance  crystallizes  from 
hot  water  in  broad  orange-yellow  tablets  or  pointed  needles  and 
melta  at  1435° — 144-5°.  It  also  j'ields  a  diazo-com pound  which 
crystallizes  in  light  red,  rectangular  tablets  or  pointed  needles 
and  is  converted  into  mctauitrobcnzaldo.xirae  by  heating  with 
alcohol.' 

Metamidophcnylacetic  ncvl.  C„H^(NHj)CHg.COjTI,  ctystallize^ 
from  hot  water  in  small,  yellowish  tablets,  which  melt  at  148°- 
149°  (Gabriel  and  Borgmanu). 

'  GiilTioi   anil   Mpyer,   Ber.    DriUifh.    Chem.    (Ut.   xiv.   823  !   Mcytr.   C'A«i 
CfOliiUil.  1855,  618. 
'  Oabrirl,  Birr.  Dctilseh.  Ckeiu.  Grit,  xvl   571. 
'  Ibid.  XV.  B13, 


OXINDOL. 


n 


MctamidophenyUuxUmUrU,  QH^INHOCH^CN.  is  an  oily 
liquid,  wliich  does  not  solidifj'  at  — 17*  (Salkowski). 

Ortko-amvii'pkenylacetie  aeid  is  not  koown  to  exist  ia  tbc  ftcc 
state,  since,  like  otiier  orthtMxinipoaiuls,  it  inunediately  loses 
water  and  passes  ioto  the  anhydiide : 


/CHjCO.OH  ,CH.. 


NH, 


^^oli 

rvo, 


Orituioi,  as  this  substance  haa  been  named,  was  first  prepared 
by  Baeyer  aud  Enop  •  by  the  reduction  of  isatin  C^H^NO^  an 
oxidation  product  of  indigo,  which  will  be  subsequently 
described.  Baeyer,*  and  also  Bedson'  then  succeeded  in 
^tainiii}:;  it  by  the  reduction  of  orthonitrophenylacetic  acid. 
Y  In  onlcr  to  prepare  it  from  isatin,  this  is  suspended  in  vrater 
to  which  5  per  cent,  sodium  amalgam  is  gradually  added,  the 
temperature  not  beiug  allowed  to  rise.  The  liquid  first  becomes 
coloured  dark  violet,  then  brown  and  finally  a  dirty  yellow, 
flioxindol,  C^H-NO,,  which  cannot  be  further  reduced  in  alkaline 
lution,  being  formed.     The  solution  ia  then  diluted  with  water 

itil  100  parts  of  this  are  present  for  evcrj"  part  of  isatin  cm- 
fdoyetl,  tliis  degree  of  dilution  being  necessary  to  prevent  the 
fonnaJion  of  conilensation  products.  It  is  tlien  acidified  with  hy- 
drochloric or  sulphorie  acid,  heat«d  in  bath  of  boiling  water  and 
again  treated  with  sodium  amalgam,  the  liquid  being  kept  acid 
throughout  the  opcratiun.  ^^^]e□  the  solution  retains  its  light 
yellow  colour  even  when  rendered  alkaline,  it  ia  neutralized  with 
sodium  carbonate  and  evaporated  until  oily  drops  ore  formed 
on  the  surface.  The  oxindol  separates  on  cooling  in  long, 
yellow,  strongly  refractive  needles,  an  additional  quantity  of 
which  can  be  obtained  by  concentration. 

It  may  be  more  easily  prepared  from  orthonitrophenylacetic 
1,  which  need  not  be  pure.  This  is  reduced  in  the  cold  with 
and  hydrochloric  acid,  the  tin  precipitated  with  sulphuretted 
h]?drogen  and  the  filtrate  boiled  with  calcium  carbonate.  The 
oxindol  ia  then  removed  from  the  solution  by  ether,  while  calcium 
paramidophenylacetate  remains  behind.  After  repeated  crystal- 
lization from  hot  water  the  oxindol  forms  long,  colourless  needles 
or  feathery  groups ;  it  melts  at  120°,  and  distils  without  decom- 
position whou  a  small  quantity  is  heated. 


wmt 


}  Ann.  Chum.  Pli-ir 


:  Dnatth.  Chciii.  Gil. 


Oxindot  Kilvrr,  CgHaAgNO,  ia  obtained  by  the  careful  iiddttioit 
of  niiiinonin  to  a  solutioa  of  oxindol  and  silver  uitrate,  iu  the 
form  of  a  Eocculeut  precipitate  which  becomea  gnuiular  on 
standing. 

OAndol  hydrochloride,  OgH^NO.HCl,  forms  pointed  crjratda 
which  are  readily  floluble  in  water. 

Xtki/larindot,  CgH|j(C,Hj)NO,  ia  formed  by  heating  an  alcohidic 
solution  of  oxindol  with  sodium  ethylate  and  ethyl  iodide.  It 
is  an  uily,  faintly  smulling  liquid,  wliich  ia  not  decomposed  when 
licuted  with  baryta  water  or  hydrochloric  acid.* 

Aceioxindol.  C^H^iC^UfijNO.  is  obtained  by  boiling  oxindol 
with  acetic  anhydride,  and  crystallizes  from  hot  water  in  long 
needles,  molting  at  126°.  When  it  is  dissolved  in  cold  caustic 
Eixia,  iind  the  solution  acidified  with  sulphuric  acid,  aectorlho- 
amidvp/un^lacelic  acid  is  precipitated  : 


CH„  .CH-CO.OH 

>C0         +  H.O  =  a  H,< 
N.CO.CII,  \NH(C0.CH^. 


This  body,  which  lias  not  yet  been  obtained  perfectly  pure, 
ft)rnia  a  crystalline  mass,  which  ia  again  converted  into  oxindol  by 
hunting  with  caustic  soda  or  hydrochloric  acid.* 

liiiro-orindol,  CgHj(NOg)NO,  wju  prepared  by  Baeyer  by  the 
addition  of  saltpetre  to  a  solution  of  oxindol  in  sulphuric  acid. 
It  crystnllizeB  from  hot  water  in  yellow  needles  or  granules, 
which  decomposo  at  17.)°,' 

Paramido-oxindol,  Q^\\^{ii'ii„y^O,  is  formed  by  tho  action  of 
tin  and  hydrochloric  acid  on  dinitrophenylacetic  acid : 

^NO,  .NH, 

C,Hj(NO0C  +  12H  =  O.H,(NII„)C  >C0+ 

"  ^CH,.CO.OH  ^CH/ 

oHjO. 

It  crystallizes  from  hot  water  in  long  needles,  which  have  a 
vitreous  lustre  nnd  become  dark-coloured  in  tho  air.  It  combines 
with  acids  to  form  salts,  which  crystallize  well.* 

A  compound  isomeric  with  this  has  been  prepared  from 
oxindol,  which  is  converted  by  nitrous  acid  into  a  compound 

'  H*>ycr  Diiil  Coiiwtw^k,  Bcr.  DriUKh.  CIttna.  Ga.  ivL  1701. 

'  Suick,  Brr.  DaUtrM.  Vhtin.  Oe:  lii.  1230. 

'  Ihid.  Hi.  ISIS. 

*  Calini'l  iuid  UcycT,  ibid.  xiv.  saa. 


which  was  formerly  thought  to  be  mtroso-oxindol,  but  was  sub- 
sequently recogniae<l  as  isatinoxime,  and  is  converted  by  reduction 
into  the  isomeric  amido-oxindol,  which  will  therefore  be  described 
under  isattn. 

(nUoroxindol  chloride,  CgHgClgN,  is  the  product  of  the  action 
of  phosphorus  pentachloride  on  oxindol : 


C.H  /         >C0  +  2PC1 


.CHCL 
*^bH.<  ^CCI  +  POCI.  + 

PCIj  4  2HC1. 


It  crystallizes  from  hot  water  iu  lustrous  plates,  which  are  readily 
soluble  in  alcohol  and  ether,  and  melt  at  103° — 10+°.  It  has  a 
characteristic  pungent,  fa'cal  odour,  and  is  volatile  with  steain. 
It  dissolves  in  caustic  potash  without  change,  and  is  not  attacked 
by  sodium  amalgam  either  in  acid  or  alkaline  solution,  while  it 
is  converted  into  indol,  CgHjN,  on  heating  with  zinc  dust. 

Retiiidol  is  formed  when  the  chloride  is  brought  into  glacial 
acetic  acid  saturated  with  hydriodic  acid.  It  is  precipitated  by 
water  in  white  amorphous  flocks,  and  is  convei'ted  into  indol  by 
dry  ilistillation,  a  portion  being,  however,  carbonized,* 

^V^2385  Parahydroxyphenytacftic  acid  was  discovered  by  E.  and 
P%.  Salkowaki  in  the  products  of  the  putreiaction  of  wool,*  and 
Was  afterwards  detected  by  Baumann  in  human  urine,*  and  by 
Brieger  in  a  putrid,  pleuritic  exsudation.*  H.  Salkowski  tlien 
prepared  it  by  the  action  of  nitrous  acid  on  paramidophenyl* 
acetic  acid,'  and,  in  conjunction  with  liis  brother,  detected  it 
among  the  putrefaction  products  of  alhumeiL*  It  may  also  be 
obtained  by  the  action  of  hydrochloric  acid  or  caustic  soda  on 


HYDROXYPHENYLACETIC  ACIDS, 
C'oH,(OH)CHj.CO„H. 


itsnitril. 


'  Buyer,  Bcr.  DeiUaA.  Chan.  I 
*  Ber.  Deuiach.  Cktia.  Oet.  xii. 


'  ZtUivAr.  pkyztkaL  Ottm.  \ 
*  Ber.  Devitch.  Chem,  Ga. 


It  ia  tolerably  soluble  in  cold,  readily  in  bot  water,  and  crys- 
tallizes in  very  brittle  prismatic  needles,  which  melt  at  148*,  and 
sublime  to  a  small  extent  without  decomposition,  a  portion  of 
the  residue  being  always  decomposed.  Its  aqueous  solntion  ii 
coloured  greyish-violot  by  ferric  chloride,  but  this  soon  passes 
into  a  dirty  greyish -green.  On  distillation  with  lime  it  yielda 
paracresol. 

ParahydToxypheiiylacetonilrU,  CuHj(OH)CHj.CX,  was  first  ob- 
tained from  sinalbin  (Part  IV.  page  377),  by  Laubenheimer  and 
Will,  and  was  then  prepared  by  H.  Salkowski  by  the  action  of 
nitrous  acid  on  paramidophenylacetonitriL^  It  crystallizes  in 
large,  lustrous,  monoaymmetric  tablets,  which  melt  at  69° — 70', 
are  slightly  soluble  in  cold,  readily  in  hot  water,  and  give  a 
violet  colouration  with  ferric  chloride. 

MethylparahydroxyphenylacfXic  acid,  C^H,{0CH3)CHj.C0iH, 
was  first  prepared  by  Cannizzaro,  who  heated  anisyl  chloride 
(Part  IV.  page  332)  with  potassium  cyanide  and  alcohol,  and  then 
deoompoBod  the  nitril  thus  obtained  with  caustic  potash.  It  crys- 
tallizes from  hot  water  in  nacreous  plates  melting  at  85° — 86°.' 

MdhylparahydroxyphcnylacetonitHt,  CflHj(OCHg)CIIj.CN,  ii 
also  formed  when  parahydroxyphenylacetonitril  is  heated  with 
caustic  potash  and  methyl  iodide.  It  is  a  liquid  which  readily 
yields  the  acid  on  heating  with  hydrochloric  acid  (Salkowski). 

Metahydroxyphenylacetic  acid  has  been  prepared  from  its  nitril 
and  from  metamidophenylacetic  acid.  It  is  so  soluble  io  water 
that  it  can  only  be  removed  from  solution  by  evaporation  to 
dryness.  It  crystallizes  irom  a  hot  mixture  of  petroleum  spirit 
and  benzene  in  fine  needles,  more  compact  crystals  being  formed 
when  the  solution  is  more  gradually  cooled.  It  melts  at  129°, 
and  yields  a  fugitive  violet  colouration  with  ferric  chloride. 

MUakydroxyp/unylacetonitril  is  readily  soluble  in  hot  water, 
from  which  it  separates  as  an  oily  liquid,  which  solidifies  on 
standing  in  contact  with  the  solid  compound.  The  latter  ia 
obtained  in  rhombic  tablets,  melting  at  52° — 53°,  by  the  gradual 
evaporation  of  the  solution.  Ferric  chloride  gives  a  beautiful 
violet  colouration." 

OrthoJiydroxypIienylacctic  add  has  been  prepared  by  Baeyer 
and  Fritfich  by  the  reduction  of  orthohydroxymandelic  acid, 
CoH,(OH}CH(OH)COjH,  with  hydriodic  acid.    It  ciystallizes  in 

,   '  B.ir.  DcalMh.  Chrm,  Qa.  nii.  504. 
*  Ann.  Cheia.  Pluirm.  C^vji.  240. 
»  U.  SiilkowBki,  Btr.  Denltoh.  Chim.  act.  > 


iiee'lles,  which  melt  at  137°,  are  tolerably  soluble  in  water,  and 
give  the  same  colouration  as  salicylic  acid,  with  ferric  clitoride. 

On  distillation  it  is  resolved  into  water  and  its  lactone,  which 
corresponds  to  oxindd : 


OH 


^CH^CO.OH 


--  CflH,; 


.-0-> 


/       >co  +  u.,o. 


It  is  readily  soluble  in  hot  water,  crystallizes  fi-oni  ether  iu 
tj'e  rhomboid  tablets,  melts  at  4!)U°,  and  boils  at  230°— 23S°.  It 
gimlually  converted  into  the  acid  by  water,  rapidly  by  alkalis,' 


DIHYDROXYPHENYLACETIC   ACIDS, 
C«H3(0H},CH,.G0,H. 

2386  AlpItalmnopTolocnttchnic  acid  (CH, :  OH ;  OH  =  1 :  3 ;  4). 
—When  aceteugenol  is  treated  in  acetic  acid  solution  with 
potassium  ]>ermangaQato,  acetylalphahomovanillic  acid  is  formed, 
together  with  acetylvanillin  and  acetyl  vanillic  acid  : 


CH,,CH=CH, 


,/ 


CH..CO,H 


\0.C0.CH, 


+  50  =  C,H,J-OCH,        +11,0  + 
NO.CO.CH, 


■Ua. 

^1 


heating  with  caustic  soda  it  is  converted  into  alpliahonio- 
vanillic  acid,  which  yields  methyl  chloride  and  alphahonioproto- 
catechnic  acid  on  heating  with  hydrochloric  acid  to  170° — 180°. 
This  is  extremely  soluble  in  water  and  alcohol,  but  almost 
insoluble  in  cold,  and  only  slightly  ia  hot  benzene,  from  which 
it  crystallizes  in  fine,  lustrous,  transparent  needles,  melting  at 
Ferric  chloride  produces  a  grass-green  colouration  iu  the 
■queona  solution  ;  this  colour  changes  through  dark  green  and 
Iqc  to  a  reddish  violet  on  the  gradual  adilition  of  sodium 
rbonate  solution  or  ammouia.  It  is  a  strong  acid,  and  forms 
well-defined  salts;  Hke  protocatechnic  acid,  it  reduces  Fehhng's 
solution  and  ammoniacal  silver  nitrate  solution.  On  fusion  with 
potash  it  yields  protocatechuic  acid. 

^/2>AaAOT/Kwam«M((«t/,C(,H,(0CHs)(0H)CHj.C0,H.ia  slightly 

1  II.  Solhonaki,  Bcr.  DnitMh.  Ckaii.  Oa.  xvii.  073. 


S«  AEOUATIC  COMPOUNDS. 

soluble  in  cold,  readily  in  hot  water  and  alcohol,  and  crjBtal- 
lizea  in  transparent,  six-sided  prisms,  which  melt  at  142° — 143°.' 

Alphaliomoveratric  acid,  CoHg{OCHa),CHj.COjH,  is  formed 
when  the  preceding  compound  is  heated  with  caustic  potash  and 
ethyl  iodide,  and  crystallizes  from  water  in  fine  white  needles, 
containing  wator  of  crystallization  which  is  gradually  lost  over 
sulphuric  acid.     The  anhydrous  acid  melts  at  98° — DO".* 

Pararouvutrhydrin,  C^HgOg.  This  substance,  which  is  meta- 
moric  with  coumaric  acid,  C8H^{0H)CjHj.C0gH.  is  formed 
when  paracotcin,  Cn,HijOo.  is  heated  with  caustic  potash,  and 
crystolhies  in  plates,  which  smell  like  coumarin,  and  melt  at 
82* — 83°.  An  acid,  which  probably  has  the  formula  CgHgO^,  is 
also  formed  in  the  reaction ;  it  is  very  similar  to  the  piperonylic 
acid  which  occurs  with  paracotein  in  the  Paracoto-bark  (Part  IV. 
p.  855).*  Paracoumarhydrin  appears  therefore  to  be  homologous 
with  plperonal,  and,  since  paracotein  yields  protocatechuic  acid 
oil  fusion  with  potash,  has  probably  the  following  constitution : 

\CHj.CHO. 


STYROLENE,  ETHENYLBENZENE,  OR 
PHENYLETHYLENE,  CoHj.CH^CHj. 

Z3S7  Bouastre,  by  the  distillation  of  liquid  styrax*  with 
water,  obtained  a  volatile  oil,  which  was  more  closely  investigated 
by  Simon,  who  decided  that  it  was  a  hydrocarbon  isomeric  with 

'  Tioimnn  anJ  Nngai,  Ber,  DttibcA.  Clum.  Ott.  x.  201. 

*  Tivniuin  and  MaUmoto,  ibid.  xi.  14S  ;  Nagoi,  ibid.  xi.  GSS. 

*  Joliat  and  Hobbb,  Ana,  Chem,  Fham.  cicix.  30. 

<  Liquid  Btjrax  {iljfrax  liquidiu)  is  raeutioned  at  b  very  esily  date  bj  Ox« 
Oraoiui  and  Arabian  ^iijsiciana,  and  whh  exported  by  ths  Arabs  to  India  ami 
China,  which  Btill  receive  the  larger  portion  of  the  aiimial  production.  Ita  oii^n 
was  very  doublfa],  anditbasouly  reoeotly  been  ascertuiiied  with  certainty  that  it  ia 
durivad  trom  Liqvidavibar  orit^Ualit,  a  tree  which  forma  forests  in  thu  sonth-irHt 
of  Asia  Minor.  In  order  to  obtain  the  balsam  the  extorior  bark  is  removed,  Mid 
tfas  interior  cut  off  with  ■  specially  coaBtrocted  knife,  and  boiled  in  copper  resteU 
with  aea  water.  The  resinous  aap  is  thns  BspariLted,  and  can  ho  skimmsd  off  t^e 
liijuid,  a  further  quantity  beins  obtatiiatile  by  pressing  the  boiled  bark  (Fliickigur 
and  Hanbnry,  PaannaeofpapkMi,  2nd  <>d.  p.  371 1. 

Liquid  sty  rax  contmiu  stymlRno,  cinaamic  acid,  oinnamyl  cinnamata, 
C,H^C,H,.COrC,Hj.C,H,.  phonylnropyl  cinnaraate,  C,H,.C,HpCO,.C,H^C,H„ 
some  ethyl  cinnamate,  and  a  sninll  quantity  of  a  pleftguit-smelling  subsUnce, 
which  is  probably  ethyl vaniUiii.  The  chief  constituent,  however,  is  the  resiaoni 
■loresiD,  CuHaAOH},,  and  its  cimuuaio  ether  (Miller,  jlnn.  Ckcin.  Fharm. 
dxxxviti.  181 ;  clixxix.  338). 


lienzene,  and  named  it  sti/rol.  By  the  distillation  of  cinnamic 
acid  with  slacked  lime,  he  ohtained  another  hydrocarbon,  also 
isunioric  with  hcnzeno,  but  diEferent  from  styrol,  and  gave  it  the 
iiatne  of  cinnamomm}  This  substance  was  prepared  in  a 
similar  manner  by  Herzog,  and  named  Hnnamol?  Mitscherlicb, 
liowcver,  showed  that  the  body  obtained  in  this  way  is  not  a 
single  compound,  but  a  mixture  of  hydrocarbons,  among  which 
benzene  ia  present.'  Gerhardt  and  Cahours,  on  the  other 
hand,  found  that  when  cinnamic  acid  is  distilled  with  four  times 
its  weight  of  baryta,  a  hydrocarbon  with  constant  boihng-point 
ia  formed.  They  determined  the  composition  and  vapour  density 
of  tliis  substance,  and  named  it  cinnamene  {dnnamhie).*  Accord- 
ing to  E.  Kopp,  this  body  is  identical  with  styrol,  since  it 
behaves  chemically  in  a  similar  manner,  and  does  not  differ  from 
it  more  Ihan  the  different  kinds  of  turpentine  from  one  another.* 
Blyth  and  Hofmann  confirmed  the  results  of  Mitscherlicb  and 
GerhanJt  and  Cahours,  and  showed  in  addition  that,  as  Simon 
had  previously  observed,  styrol  is  converted  on  heating  into  a 
solid  body,  which,  however,  preserves  its  original  composition,  and 
was  therefore  named  mxtaslyrol.  They  prepared  a  number  of 
derivatives  of  styrol,  all  of  which  pointed  to  C^Hg  as  its  formula ; 
they  observed,  however,  that  when  it  and  cinnamene,  or,  as  they 
termed  it,  cinnamol,  were  heated  in  sealed  tubes  to  200°  for  half 
an  hour,  the  styrol  solidified  completely,  while  the  cinnamol  lost 
none  of  its  mobihty.  They  remark  on  this  point ; — "  This  research 
appears  at  the  first  glance  to  decisively  negative  the  opinion 
that  styrol  and  cinnamol  are  identical.  If,  however,  it  be  borne 
in  mind  that  the  product  obtained  by  distillation  mth  hme 
certainly  contained  other  compounds  in  addition  to  cinnamol, 
while  that  prepared  by  the  action  of  baryta  could  not,  on 
account  of  its  small  quantity,  be  examined  in  this  respect,  we 
must  conclude  that  a  definite  answer  to  this  question  can  only 
be  given  by  future  investigations."  '  Hempel  now  found  that  a 
hydrocarbon  which  behaves  in  a  precisely  similar  manner  to 
styrol  is  formed  when  the  vapour  of  cinnamic  acid  ia  passed 
tlirough  a  red-liot  tube,  as  well  as  by  the  distillation  of  copper 
mate,'  and  also  by  the  slow  distillati(jn  of  free  cinnamic 
1,  CaHs.CH^rCH.CO,H.« 

I  ^iHi,  C*em.  Fhanu.  ixii.  2B5.  '  Ibid,  lUi.  323. 

i  Ibid.  Uii.  831,  '  Ann.  Chim.  PAyi.  [3],  i.  06. 

B  Cmnpt.  Bend.  xxi.  1370,  °  Ann.  ChiM,  Pharm.  liii.  28B. 

I  Ibid.  lix.  316.  '  MUkr,  ilirf.  cliuii.  388. 
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Bertlielot,  on  tliu  other  Lanil,  observed  that  cinDamol  is 
optically  inactive,  while  styrol  is  iKvo-rotatory.*  This  appejircd 
remarkablG,  inasmuch  as  it  does  not  contain  an  asymmetric 
carbon  atom,  and  van't  HofF  proved  that  the  hydrocarbon  obtained 
from  styrax  contains  varying  quantities  of  an  impurity,  to  wbicli 
it  owes  its  rotatory  power.* 

Styrol  or  cinnamol  is  phenylethylene,  and  is  thus  best  named 
fltyrolene.  It  has  been  prepared  by  a  number  of  different  re- 
actions in  addition  to  the  methods  already  mentioned. 

Gltjnard  and  Bouda\ilt  obtained  by  the  dry  distillation  of 
dragon's  blood,  dracyl,  which  was  subsequently  recognized  tu 
toluene  (Part  III.  page  60)  and  draconyl,  which,  according  to 
Hofmann  and  Blyth,  is  identical  with  metastyrol,  Biitscb  found 
that,  when  dragon's  blood  is  distilled  with  zinc  dust,  66  per  cent,  of 
styrolcne  are  formed,  in  a<lditlon  to  ethylbenzene,  a  little  toluene,^ 
and  a  smaller  quantity  of  higher  boiling  substance.' 

Berthelot  obtained  it,  together  with  benzene  and  other  hydro- 
carbons, by  heating  acetylene  to  the  softening  point  of  glass,*  and 
by  parsing  a  mixture  of  ethylene  and  benzene  through  a  red-hot 
tube  ;  *  he  also  discovered  it  in  coal-tar."  Thorpe  found  that  it  ia 
also  formed  when  secondary  styrolyl  bromide,  CgHj  CHBr.CHj 
is  distilled  or  heated  with  alcohol  potash  (Part  V.  page  9). 

It  was  formerly  prepared  by  the  distillation  of  liquid  styrax 
with  water,  to  wbich  sodium  carbonate  was  added  to  prevent  any 
ciimamic  acid  passing  over  (Simon).  It  is  now  obtained  by  the 
slow  distillation  of  ciunamic  acid,  which  is  manufactured  on  the 
large  scale.  When  cinnamic  acid  is  allowed  to  stand  for  some 
days  in  contact  with  the  most  concentrated  hydrobromic  acid, 
phenylbromopropionic  acid,  CgHj.CHBr.CHj.COj.H,  is  formed, 
atid  this  ia  decomposed  by  sodium  carbonate  solution  with  forma-^ 
tion  of  styrolene.  A  still  better  yield  is  obtained  when  phenyliodo* 
propionic  acid,  which  is  prepared  in  a  similar  manner,  is  boiled' 
with  sodium  carbonate  solution.' 

Propcilifi — Styrolene  is  a  strongly  refractive  liquid,  which  haa 
an  aromatic  odour,  boils  at  144'''5  and  has  a  sp.  gr.  of  OOSft 
at  0".     It  yields  benzoic  acid  on  oxidation  (Blyth  and  HofiuaDn). 

'  Miller,  Ann.  Ckfm.  Fliarm.  cili.  378, 

*  Ser.  DniOclt.  Chan.  Oa.  ix.  D  nuj  1330  ;  Kraknii,  iUl.  li.  1280. 

*  MmuUth^J.  Chem.  i.  009. 

*  Ann.  Vhan.  I'hatm.  cili.  181. 

*  Ibid,  cxlii.  ihl. 
'  Ibid.  Siipiil.  ui.  363. 
'  FitUgttuJ  Btader,  ibid.  cxcv.  VJT. 
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MetaslyroUiic.  Tbis  polymeric  modification  is  gradually  formed 
when  pure  styrolt-ne  is  allowed  to  stand,  more  rapidly  at  200°, 
or  wlien  it  is  treated  with  concentrated  sulphuric  acid.'  It 
IB  a  Wtreoua  mass,  which  is  strongly  refractive,  and  is  converted 
on  distillation  into  styrolene, 

roli/dyrolme,  (CgHJ^,  is  formed,  together  with  other  products, 
hy  the  dry  distillation  of  calcium  cinnamate,^  by  passing  atyroleno 
dibromide  over  heated  lime,'  and,  together  with  styrolene,  by  tha 
gradual  distillation  of  cinnamic  acid  (Miiller).  It  crystallizes 
from  ether  or  alcohol  in  tablets,  melting  at  119°. 

DislyrdcTU,  C,„IIj|j,  wai  obtained  by  Erlcnmeyer  by  heating 
cinnamic  acid  to  loO" — 240°  with  hydrobromic  acid ;  he  found  that 
hydrochloric  and  di!ut«  sulphuric  acids  have  the  same  action,  and 
that  it  is  also  formed  by  heating  styrolene  with  hydrochloric  acid 
to  170°.*  Fittig  prepared  it,  together  with  distyrolenic  acid, 
C,;H,gOj,  hy  boiling  cinnamic  acid  with  sulphuric  acid,  which  was 
diluted  with  one  or  one  and  a  half  volumes  of  water."  It  is  a 
liquid,  which  boils  at  310°— 312°,yield3  benzoic  acid  on  oxidation, 
and  combines  with  bromine  to  form  diatyrolcnc  hromuic,  C,gHi„Brj, 
which  crystallizes  in  loose  masses  of  needles.  When  distyrolene 
is  kept  for  some  time  at  the  boiling-point,  it  decomposes  with 
formation  of  toluene,  styrolene,  isopropylbenzene,  and  other  high- 
boiling  hydrocarbons.  It  is  probably  a  diphcnyllnilyhnc  of  the 
following  constitution  (Fittig) ; 

/CH3 


CbHj.CH=CH,CH 


^CflH,* 


olefine, 


f  Styrolene  forms  substitution  products,  and  also,  r 
Idition  products. 

t  StifroU^ie    alcohol,   CflH£,.CH(OH)CH,.OH.     Tiiia    com- 

lund,   which  is  also   known   as  pjicnylglycol,   ia  most   easily 

repared  by  boiling  styrolene   bromide  for   three  or  four  days 

!  molecule  of  potassium   carbonate,  dissolved  in  four 

a  of  water;  the  monobromostyrolene,  which  is  simultaneously 

d,  ia  then   distilled  oS',   and   the   glycol   extracted   from 

esidue  with  ether.     On  evaporation  it  is  left  as  an  oil, 

I  gradually  crystallizes.     It   ia  readily  soluble   iu   water, 

'  BcrtliBlot,  Bvll.  Sue.  C/iim.  vi.  290. 

'  Eoglor  and  Uist,  Ber.  IkiiUch.  Chem.  Qen.  vi.  SB*. 

•  RailzisTOWaki,  ihiA.  vL  192. 

'  ^nn.  Chrm,  Phnrm,  cxiiv.  122. 
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alcoliol,  ether,  &c.,  and  is  best  crystallized  from  a  hot  mixture  of 
benzene  and  petroieum  spirit,  from  wliich  it  separates  on  cooling 
in  fine  silky  needles,  melting  at  67" — 68°. 

Stjrolcne  alcohol  boils  at  272° — 274°,  and  is  converted  by 
boiling  with  dilute  sulphuric  acid  into  phenylacetaldehyde, 
CnH^.CHj.CHO,  an  intermediate  product,  didyrokne.  dioxidt, 
being  first  formed,  especially  when  the  acid  employed  ia  weak ; 
this  forms  a  thick,  oily  liquid,  which  boils  at  250°  under  a 
pressure  of  50  mm.,  and  probably  has  the  following  constitution: 


<> 


CoHsCHs,CH<'     )^CH.CHj.CX. 


^0^ 

Chromic  acid  oxidizes  the  alcohol  to  benzaldehyde  and  benzoic 
acid;  nitric  acid,  on  the  other  hand,  converts  it  first  into 
benzoylmethyl  alcohol,  CoHs.CO.CHs.OH.' 

Styrohjie  chloride,  CflHg.CjHjClj,  is  formed  by  the  direct  com- 
bination of  styrolene  with  chlorine,  but  ia  difficult  to  purify  since 
substitution  products  are  simultaneously  formed.  It  is  a  thick, 
oily  liquid,  which  decomposes  on  distillation,  and  is  scarcely 
soluble  in  water,  but  imparts  to  it  a  very  characteristic  penetrat- 
ing smell  nnd  taste,  resembling  thoje  of  the  oils  of  lemons  and 
juniper  berries  (Blyth  and  Hofmann), 

Styrolene  Iromide,  CoHj.CjHjBrj,  was  also  prepared  by  Blyth 
and  Hofmann,  and  has  the  same  characteristic  smell  and  taste  as 
the  chloride.  It  is  best  obtained  by  mixing  styrolene  with  an 
equal  volume  of  chloroform,*  or  with  two  volumes  of  ether,'  and 
adding  the  calculated  quantity  of  bromine  to  the  well-cooled 
liquid.  It  may  also  be  prepared  by  adding  bromine  gradually 
to  hot  ethylbenzene,*  and  purifying  the  product  by  recrystallizor 
tioQ  (Zincke).  It  crystallizes  from  alcohol  in  small  plates  or 
broad  needles,  melting  at  74° — 7*°'5, 

Siyrohne  iodide.,  CgHB-CgHglj,  was  obtained  by  Berthelot,  by 
agitating  styrolene  with  a  solution  of  iodine  in  potassium  iodide. 
It  forms  crystals,  which  are  soluble  in  ether,  and  readily  decom- 
pose into  iodine  and  metastyroleno,* 

Rtyrolene  acetate,  CoHj.C^H3(CjH^Oj)j,  is  prepared  by  heating 

■  Zitickfl,  jinji.  Chma.  Pharm.  ceivi.  SOB. 
'  01u#r,  (4W.  cliv,  154. 

■  Zincke,  ibid,  cuxvi.  SSS. 

*  lt«iliiueiri)u,  Hrr.  DcuLvh.  C/icm.  Gai.  vi.  403  ;  Fii«del  aud  llalanliii,  BhII, 


OKTHOVINTLANISOL.  JT 

the  bromide  with  potassium  acetate  and  glacial  acetic  add,  or 
tlie  alcohol  with  acetic  anhydride.  It  is  an  oily,  odourless  liquid, 
boiling  at  274°  (Zincke). 

Stymkne  bemoaie,  CoH5.CjHg.(C,Hj0^j,  crystallizes  from  hot 
alcohol  or  benzene  in  small,  lustrous  needles,  which  melt  at  96° 
— 97*,  and  siihlime  without  decomposition  (Zincke). 

Styrnlene  Uiiocyanate,  CaHj.CjH,(SCN),.  is  prepared  by  boiling 
the  bromide  with  an  alcoholic  solution  of  potassium  thiocyanate. 
It  crystallizes  fi-om  dilute  alcohol  in  yellowish  white  needles, 
which  melt  at  101° — 102°,  It  volatilizes  with  steam,  to  which 
it  imparts  a  peculiar  sharp  smell,  and  causes  a  violent  burning 
pain  when  placed  on  sensitive  portions  of  the  skin.  It  combines 
with  benzene  to  form  a  compound,  which  crystallizes  in  long 
needles,  loses  benzene  in  the  air,  and  melts  at  62°.^ 


SUBSTITUTION    PRODUCTS     OF    STYROLENE. 

saSg  The  hydrogen  of  both  the  nucleus  and  the  side-chain  in 
styrolene  can  be  replaced,  but  many  substitution  derivatives  are 
not  prepared  from  the  hydrocarbon,  but  by  different  reactions. 
The  only  known  derivatives  in  which  the  hydrogen  of  the 
nucleus  has  been  replaced  are  nitrostyrolene  and  the  methyl 
ether  of  the  still  unknown  hydroxy  styrolene.  The  latter  will  be 
described  first,  while  nitrostyrolene  will  be  treated  along  with 
tlie  other  nitro-substitution  products. 

Orihovinylanitol,  (CH30)CgH,.CH=CHg.  ia  formed  by  heating 
orthomethyoxyphenylacryUc  acid,  (;CH30)C„H^.CH=CH.C0jH, 
or  better  by  combining  the  latter  with  iodine,  and  treating  the 
product  with  a  cold  solution  of  sodium  carbonate.  It  is  a  liquid, 
which  has  a  similar  odour  to  the  higher-boiling  portion  of  coal- 
tar  naphtha,  but  fainter  and  more  agreeable.  It  does  not 
solidify  in  a  freezing  mixture,  and  boils  at  about  105° — 200°.  the 
,ter  portion  being  thereby  converted  into  a  polymeric  modifi- 

ion,  which  can  be  obtained  by  heating  for  an  hour  at  150°  in 
le  form  of  a  transparent,  vitreous  mass,  which  is  again  con- 
verted into  the  monomolecular  variety  on  more  strongly  heating. 

Paravinylanisol  lias  been  prepared  by  Perkin  from  para- 
methoxyphenylacrylic  acid  ;  it  has  an  odour  resembling  that  of 
{eonel,  solidifies  on  cooling  to  a  crystalline  mass,  and  boiU  at 
'  Nngi!!,  A«H.  CKcm,  Fha-nn.  ccxvi.  323. 
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about  204° — SOS",  a  partial  polymerization  taking  place,  tUii 
being  completely  effected  when  it  is  heated  to  150'  for  several 
hours.' 

This  compound  is  the  lower  bomologue  of  anethol,  which 
forms  the  chief  constituent  of  oil  of  anise  and  other  similu 
oils. 

ITespcretot,  (CH30)f:„Hj,(0H)CH=CHs,,  is  formed  by  the  dry 
distillation  of  the  hydrated  calcium  salt  of  hespcrilic  add, 
(CH30)C,H3(OH)C,H3.CO,H,  nnd  forms  a  crystaUine 
which  melts  at  57',  and  has  an  agreeable  odour  recalling  thostf 
of  both  guaiacol  and  atyrolene.  It  forms  a  splendid  carmine-red 
solution  in  Butiihuric  acid.' 

a-Phenykhlorethylene  or  Phenyleinylchlorule,  CgHj.CHi^CHCl; 
was  first  obtained  by  Stenhouse  in  an  impure  condition  by  thl 
distillation  of  cinnamic  acid  with  bleaching -powder  solution.' 
Glaser,  who  named  it  /9-chlorstyrol,  prepared  it  by  the  action  ( 
chlorine  on  a  dilute  solution  of  sodium  cinnamate,  and  by 
heating  phenylchlorolactic  acid,  CoHB.CgHjCl(OH)COjH.  with 
water  to  200° — 220°.*  It  is  also  formed  by  the  action  ■ 
sodium  carbonate  solution  on  phenyldichloropropionic  acid 
CuHs.CHCLCHCI.CO.H,"  and  when  phenylacet^Jdehyde  :' 
treated  with  phosphorus  pentachloride,  and  the  product  i 
this  reaction, a -ji Ac ny/e(Airfcn«  chloride,  C^Hj.CHj.CHClj.a  liqui 
with  a  sharp,  turijentine-like  odour,  heated  with  alcoholii 
potash.* 

a-Phenylchlorethylene  is  a  liquid  which  has  a  pleasant  hy* 
cinth-liko  odour,  and  boils  at  199'.  When  it  is  heated  with  n 
alcoholic  solution  of  sodium  othylate,  pltenyhinyl  elhyl  ttkef\ 
CoHj.CH=CH.OCijHj,  is  formed  as  a  liquid  which  boils  i 
217°,  and  decomposes  on  heating  with  water  into  ethyl  alooboi 
and  phenylacetaldehyde  (Erlenmeyer). 

ff-Pkenyiddm-clhyhne,  C„Hg.CCl=CHj.  When  methylphenyi; 
ketone  is  treated  with  phosphorus  pentachloride,  ^-pkrnylethi 
dme  chloridf.,  CjHj.CCl^.CHj,  is  formed,  and  decomposes  oi 
distillation  into  hydrochloric  acid  and  ^-phenylchlorethylenei 
This  is  a  liquid,  which  boils  at  190',^  and  is  converted  inbc 

'  Perkin,  Jauni.  CTwm.  ftoe.  1877,  ii.  fl08  ;  1878,  i 
»  Twmnnn  and  Will,  £tr.  Dewtv-h.  Chan.  ffci.  xiv. 
'  AaA.  Chem.  Pham.  Iv,  3 ;  Ivii.  7S. 

*  Jb,d.  nl[v.  1(14. 

*  KrlcDmojer,  Ber.  DniMh,  Chevt.  Ga,  xiv.  18S7, 

*  Forer.  ibid.  x»ii.  982. 
'  Fricdcl,  Bull.  Sm.  Chlix.  i.  7. 
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plienylacetfleDe,  CoHs.C=CH,by  heating  to  120°  with  &lcohotic 
potash,  while  the  a-compound  loses  no  clJorine  even  at  200* 
wheu  subjected  to  the  same  treatmeot,  but  is  only  partially 
converted  into  a  resinous  mas3  (Glaser).  A  similar  relation  'la 
shown  by  the  two  chloropropyienea.' 

is  lormed  when  phenjldibromopropionic  acid,  CgHj.CHBr.CHBr. 
COjH,  is  boiled  with  water  (Glaser),  and  is  an  oily  liquid,  which 
has  a  pleasant  odour,  resembling  that  of  hyacinths,  and  solidi- 
ties at  a  low  temperature  to  a  dazzling  wliite,  crystalline  mass, 
melting  at  +7°.  It  boils  at  219°— 221°,  a  snmll  quantity  of 
hydrobromic  acid  being  evolved,  and  combines  with  bromine  to 
furm  liromoatyTolemedibroiHidf,  C^Hj-CHBrCHBrj.  which  crystal- 
lizes from  petroleum-ether  in  long  needles,  melting  at  37° — 38',* 

ff-Phenylbromethplenr,  CoHj.CBr^CHj,  is  obtained  by  the 
action  of  boiling  alcoholic  potash  on  st)Tulenc  bromide.  It  is 
a  heavy  oily  Liquid,  the  vapour  of  which  produces  a  flow  of 
t«ajs,  and  decomposes  on  distillation,  even  under  diminished 
pressure  (Glaser).  When  it  is  heated  to  180'  with  water, 
methylpheny  Ike  tone,  CgHs-CO.CHj,  is  formed,  while  the  action 
of  sodium  and  carbon  dioxide  yields  a  mixture  of  phenylpropiolic 
and  phenylpropionic  acids,  but,  coutraiy  to  the  statement  of 
Swarts,  no  einnaraic  acid.* 

2290  a-Phenylnitro-etkyUne,  CoHj.CH^CHNOj,  was  first  pre- 
jiared  by  Simon  by  the  direct  action  of  concentrated  nitric  acid 
on  atyrol  and  was  named  by  him  nitrosti/rol,  its  composition 
being  subsequently  determined  by  Blyth  and  Hofmann.  The 
aanie  compound  is  formed  when  equal  molecules  of  nitromethane 
and  benzaldehyde  are  heated  to  160'  with  a  little  zinc  chloride :  * 

CgHj.CHO  +  CH3NO,  -  C,H,.CH=CHNOj  +  Hfi. 

t  has  also  been  obtained  by  the  action  of  concentrated  nitric 

a  on  phenylcrotonic  acid,'^  CaH^.CH^CH.CHj.COja 
*  It   crystallizes  from    alcohol    in    splendid,  yellow,   rhombic 
I,  which  melt  at  58°.     It  has  a  strong  smell  and  taste  of 
innamoo,  produces  bums  and  blisters  on  the  skin,  like  oil  of 
iBtard,  is   readily  volatile  with  steam,  and  in  the  form  of 

'  Erlcnmcjer,  Bar.  Devlmk.  Cliem.  Ga.  Jtii.  1609. 
'  Kittig  uid  Binder,  ^nn.  Chrttn.  Pharm.  cxcv,  114, 
'  Etlenniejer,  Ber.  DsitUch,  Client.  Ota.  xvi.  152. 
*  PriolH,  Ann.  China.  Pham.  Cciiv.  S19. 
'  H.  ErilmiuiH,  Ber.  DeiUarh.  Chem.  Oc>.  ivii.  41:!, 
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vapour  attacks  the  eyes  and  nose  most  violently.  In  the  com- 
pact st:itt!  it  scarcely  dissolvea  in  caustic  soda,  but  when  finely 
divided  it  dissolves  completely  and  U  reprecijitatcd  hy  acids. 
When  sodium  nitrite  and  thon  dilute  sulphuric  acid  are  added  to 
the  alkaline  solution,  the  nitrolio  acid  reaction  takes  place,  being 
probably  caused  by  liberation  of  nitrom ethane.  On  heating  to 
100°  with  concentrated  hydrochloric  acid,  it  decomposes  with 
formation  of  pbeiiylchloracetic  acid  and  hydroxylamine : 

CuH,.CH=:CHNO^  +  HjO  +  HCl  =:  CflH^  cnci.CH^CO.H 
+  N(OH)Hr 

Ciystala  of  a-phonylnltro-ethylene  cbaugo  in  the  light  to  a 
dull  wliitc,  polymeric  body,  which  crystallizes  from  hot  alcohol 
in  rhombic  plates  or  needles  with  a  satin  lustre.  Tliis  siib* 
stance  ia  not  identical  with  the  uitrometastyrol,  which  Blytb 
and  Hofmann  prepared  by  the  nitration  of  raetastyrol 
described  as  an  amorphous  powder,  insoluble  in  alcohol. 

FhenylMtro-tthyknt  chhride,  CbHj.CHCI.CHC1(N0J,  is 
pared  by  passing  chlorine  into  a  cooled  solution  of  pheuylnilrd* 
ethylene  in  clilnroform.  On  the  evaporation  of  the  latter, 
remains  as  a  thick  oil,  which  has  a  penetrating  odour,  resembling 
when  dilute  that  of  pippins.  On  standing  for  some  time,  larga 
lustrous  crystals  are  deposited,  which  are  extremely  soluble  in 
ether  and  chloroform,  and  are  again  left  on  evaporation  as  anoi^ 
which  solidifies,  when  placed  in  contact  with  a  fragment  of  the 
original  crystals,  to  a  mass,  which  melts  at  30°. 

Cold  caustic  soda  solution  converts  it  into  phenylchloronittv 
ethylene,  CgHj.CCL^CHNOj,  which  crystallizes  from  petroleum 
spirit  in  lustrous,  golden-yellow  plates  or  tablets,  which  have  m 
characteristic  odour,  melt  at  48° — 40°  and,  when  finely  divided, 
dissolve  in  alkalis,  thus  proving  that  the  group  CHNO. 
present  (Vol.  III.  Part  I.  p.  188). 

Phtnylnitro-f/Jiylcne  humide,  CgHs.CHBr.CHBrCNOj).  is  b^ 
obtained  by  bringing  the  two  constituents  together  in  carbiM 
disulphide  solution.  On  evaporation  it  separates  iu  splendid 
raonosymmetric  crystals,  which  have  a  vitreous  lustre,  melt  I 
86°  and  are  soluble  in  alkalis.  Caustic  soda  converts  it  inl 
pkaiylhromoniiro-cthi/lcne.  CeH^.CBr=CHNOj,  which  crystallizi 
from  petroleum-spirit  in  golden-yellow,  iridescent  needles  < 
plates,  which  melt  at  67° — CS°  and  have  a  characteristic  odour, 
slightly  resembling  that  of  hay. 


2291  The  Kitrophcnylctkyhnts  or  NitrostyTolems,  C'flH,(NOj) 
CH^CHn,  are  formed  by  tlm  action  of  hot  carbonate  of  sodium 
finliitioTi  oil  the  nitrophenylbromopropionic  acids,  0„H^(NOj) 
(JHBr.CHj.COjH,  or  by  lieating  the  lactones  of  the  nitrophenyl- 
lactic  acids,  which  are  also  obtained  from  these  bodies : 


C,H,(NO^CH^ 


CH.^ 


CO  =  C,H,(NO  JCH=CH,  +  CO, 


\ 

\o/ 

OrthonitroUyrohne  is  an  oil,  which  is  volatile  with  steam,  has 

1  a  cbanwteristic  odour  and  solidifies  on  cooling  to  a  splendid 

I  crystalline   mass,  melting  at   IS" — 13°"5,     It  is  coloured  blue 

when  heated  with   concentrated    sulphuric   acid  and  forma  a 

cryiitalline  dibromide,  melting  at  52°.' 

Mdatiitrostyrolau  lias  an  agreeable,  cinnamon-like  smell  and 
melts  at  — 5°;  its  dibromide  forms  crystals,  which  melt  at 
rS'— 70°.> 

Paranitrodyrolene  crystallizes  from  petroleum-spirit  in  yel- 
lowish, BtroDgly  refractive  prisma,  which  melt  at  aO",  smell  like 
oil' of  cinnamon  and  have  a  buniing,  bitter,  but  slightly  sweet 
taste.  It  changes  into  an  insoluble  polymeric  modification  on 
standing.     Its  dibromide  melts  at  72° — 73°.' 

raranUropheiiylnitro-cthyhne,  CoH/N03)CH=CHNOj,  which 
is  also  known  as  oj-i-dinilrostyrol,  is  easily  prepared  by  the 
eliruiuation  of  cai'bon  dioxide  from  paradinitro-cinnamic  acid,* 
CoH,(]SO^CH=C(NOj)CO,H,  and  is  also  furmed,  together 
with  the  ortho-compound,  by  the  nitration  of  pbenylnitro- 
cthylene  (Priehs).  It  crystallizes  from  acetone  in  yellow  plates 
and  from  alcohol  in  needles,  which  melt  at  109°,  sublime  when 
carefully  heat«d  and  are  volatile  with  steam. 

It  is  oxidized  to  paranitrobenzoic  acid  by  chromic  acid  solu- 
■vn  and  is  decomposed  by  warming  with  sulphuric  acid,  carbon 
monoxide  being  evolved  and  paranitrobenzaldehyde  and  hydro- 
jytamine  sulphate  formed  : 


C«H,(NOj)CH^CHNOj  +  H,0  ^ 

:e  then  combine  to  aomci  extent  to  form  paranitrobenz 


=  C„H,(NOo)CHO  -I 
N(OH)Hj  +  CO. 


I  Einham,  Bw.  Df>n£fc/i.  Chew. 
f  PiMunitz,  Ond.  xvii.  6Q7. 
f  Frifdluider  and  Mdhly,  ibid 


ParanitroplimylnUro-elhylene  bromide.  C5H,(N0j)CHBr.CHEr 
(NO^,  forme  colourless,  lustrous  plates,  melting  at  102" — 103'. 

itetaiiUrophc.nplnitro-cthyUne  or  oj-S-ZHnitrosfyrolene,  is  a  pro- 
duct of  iho  docompositiou  of  the  veiy  unstable  metadinitro- 
ciiuiaiiiic  ficid  uml  crystallizes  from  alcohol  in  yellowish  plates, 
which  mdt  nt  122^  It  behaves  towards  chromic  and  salphudc 
luuil:^  similarly  to  the  para-compound.  If  it  be  diasolfed  m 
alcohol  niid  treated  successively  with  caustic  soda  solution  and 
bromiiio  wiitcr,  VK-fanUropfieiti/ldltoxpdibrovwnitro-ethanc,  C^^ 
(NtyUHCOCjHjlCBrjNOj,  is  formed,  and  is  deposited  in  lusUwu 
pltlUl^  mdtiiig  at  98°— 90°.' 

Ort/ionitropkenplnitro-cthytcne  is  more  readily  soluble  in  alcohol 
than  tho  para-compound  and  crystallizes  in  distorted  yellow 
iioi-hUob,  which  niclt  at  106° — 107°  and  are  volatile  with  stt 
Alltulino  pcnnaiignnato  oxidizes  it  to  orthonilrobenzoic  add 
Ita  dihromide  forms  white  needles,  melting  at  00° — 00°5  (Preibs). 

Orthonilriiphciiyhhhretkykne-  or  OHluyiiitrophenylvinyl  ekloridc, 

OaUj(NO,)Cir=CHCl,  is  formed  by  the  action  of  hypochloroufl 

iicid  ou  sodium  orthonitro-ciDuamate  : 

U,H,(NO^OH=CH.CO,Na  +  ClOH  =  C«H/NOs)CH=CHCi  -1- 

COjNaH. 

It  cryntiillizcs  from  hot,  alcohol  in  lustrous,  yellowish  needles, 
<>i'  iiiimiiN,  iiR'Uing  at  58° — 50",  has  a  pluasant odour  and  produces 
a  liiniiLU^  imiu  when  plorcnl  ou  the  skin. 

VrUujuiuhphtnylvinyl  ekloridc.  C^H/NHJCH— CHa, 
nlil^iiricd  by  the  reduction  of  tho  preceding  compound  with  tin 
and  hyilnwldorlc  acid.  It  is  slightly  soluble  in  cold,  mora 
ri'iulily  In  liot  water  and  alcohol  and  crystallizes  in  prisms,  which 
linvu  a  iHH'uIiiu'  but  not  unpleasant  smclL^  On  heating  with 
nodiuiii  othylati)  it  in  converted  into  indol. 

1109  JuiM,  (\l]jti,  wns  first  prepared  by  Baeyer  by  heating 
onlndol,  (l,H,N()  (p.  21),  with  zinc  dust*  Ho  then  found  that 
ll  can  iiUo  bo  obtained  dircolly  from  indigo  by  heating  witli 
(In,  or  *\w\  and  livdrochloric  acid,  and  distilling  the  yellow 
rt-dur-tlou  prndnct  with  zinc  dust,  and  he  therefore  looked 
iiiiitn  it  a*  tho  mother  substance  of  indigo.*  It  was  shortly 
nl\i>rwurrli  prepared  by  Baeyer  and  Enimerling  by  heating 
ortlionitrocinnamio  acid  with  caustic  potash  and  iron  filings;' 

'  Ktliilllliiil^r  Mil  Idunrui,  Pir.  Iktitffh.  Chem.  Oat.  pcxxix.  2?3. 
'  l.t|i)i,  tbiil.  ivli.  10?0.  "  Jan.  chrrn.  I'httrm.  txl  286. 

«  n-r.  thulMk.  Clu-M.  (la.  i,  37;  Aim.  Clicin.  I'ham,.  Suppl.  vii.  66. 
•  Hfr.  UvuImA.  CA™.  Hm.  ii.  ii;p, 


INDOL.  37 

and  Baeyer  and  Caro  found  that  it  is  formed  in  small  quantity 
when  aniline  is  passed  through  a  red-hot  tube.^  Methylethyl- 
aniline  and  diethylaniline  give  a  somewhat  better  yield,  and  a 
still  larger  amount  is  obtained  when  dimethylorlhotoluidine 
and  especially  diethylorthotoluidine,  are  employed,  while  diethyl- 
paratoluidine  does  not  give  a  trace.*  It  is  formed  in  large 
quantity,  however,  when  the  vapour  of  cumidine,  or  orthamido- 
isopropylbenzene,  CgH^(NH2)CH(CH3)j,  is  passed  over  heated 
lead  oxide,*  and  is  also  obtained  when  oxalorthotoluidic  acid, 
CH3.CgH^.NH.C0.C0.0H,  is  heated  with  zinc  dust,  or  when  its 
barium  salt  is  submitted  to  dry  distillation.^ 

It  is  derived  from  oxindol,  the  anhydride  of  orthamidophenyl- 
acetic  acid,  by  a  simple  eUmination  of  oxygen  ;  according  to  this 
reaction  its  constitution  could  be  expressed  by  any  one  of  the 
following  formulae : 

Cefl/         \CH        CeH,<|    \CH,         C,h/        >CH. 
\-N=^  \N-./  \NH^ 

Its  formation  from  orthonitro-cinnamic  acid  is  in  favour  of  the 
last  of  these  : 

/CHz=CH.C02H  /CH . 

CeH,<  =  C^H  /        >CH  +  CO,  +  0.,. 

\no,  \nh/ 

The  careful  study  of  its  reactions  has  proved  that  it  contains 
the  imido-group  and  it  can  therefore  be  looked  upon  as  the  anhy- 
dride of  the  unknown  orthamidophenylvinyl  alcohol,  which,  like 
other  similar  ortho-amido-compounds  does  not  exist  in  the  free 
state.  Its  chloride,  however,  is  known,  and  has  already  been  de- 
scribed, and  Lipp  has  shown  that  this  is  converted  into  indol 
when  heated  with  sodium  ethylate.^  Orthamidophenylvinyl 
ether  is  probably  first  formed,  but  decomposes  immediately  into 
ethyl  alcohol  and  indol : 


.CHz=CHCl  /CHzzCII.OaH, 


+NaCl 


NH, 


CeH,^  +NaOC2H,=CeH,/^ 

CeH  /  =  C,H  /        >CH  +  HO.C.H,. 

1  Ber,  DctUsch,  Chem,  Gcs,  x,  692.  '  Jbid.  x.  1262. 

*  Fileti,  ibid.  xvi.  2928. 

*  Mauthner  and  Suida,  MonaUh.  Chnn.  viL  230. 
»  B€r,  Dcutsch.  Chcm.  Ocs,  xvii.  10C7. 
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It  is  also  formed  by  the  fusion  of  albuminoid  substances  with 
caustic  potash,^  and  by  the  pancreatic  fermentation  of  the  same,* 
so  that  it  occurs,  together  with  its  horaologue  skatol,  C^^^N,  in 
human  excrement ;  it  is  only  present  however  in  small  quantity, 
since  it  is  for  the  most  part  converted  into  indoxylsulphuric  add, 
CgHgNSO^H,  which  is  excreted  with  the  urine  (p.  40). 

Indol  is  readily  soluble  in  alcohol,  ether  and  hydrocarbons,  and 
tolerably  in  hot  water,  from  which  it  separates  on  cooling  in  oily 
drops,  which  subsequently  form  plates,  similar  to  those  of  benzoic 
acid.  It  crystallizes  from  petroleum-spirit  in  large  plates,  which 
melt  at  52°  and  have  a  satin  lustre.  It  is  volatile  with  steam 
and  boils  with  partial  decomposition  at  245**  — 24G°,  so  that  the 
determination  of  its  vapour  density  always  gives  high  values, 
4-33- 4-62  instead  of  405.^ 

It  possesses  a  characteristic,  disagreeable  and  persistent  odour. 
When  an  aqueous  solution  of  indol  is  treated  with  sodium  nitrito 
solution  acidified  with  sulphuric  acid,  or  with  a  little  red 
fuming  nitric  acid,  a  red  precipitate  consisting  of  microscopic  crys- 
tals is  formed,  which  has  the  composition  CjgHi3(NO)N2.NOjH 
(Nencki),*  while  large  red  needles  of  a  diflferent  compound 
are  deposited  when  nitrogen  trioxide  is  passed  into  an  alcoholic 
solution.  A  pine  splinter  moistened  with  hydrochloric  acid  is 
coloured  deep  cherry-red  by  a  solution  or  the  vapour  of  indol 
(Baeyer). 

Indol  suspended  in  water  is  partly  oxidized  to  indigo  blue, 
^\6^io^2^2»  ^y  ^^^  action  of  air  containing  ozone,  while  the 
remainder  is  converted  into  a  resinous  mass  (Nencki). 

Indol  is  a  weak  base  and  forms  a  salt  with  hydrochloric  acid, 
which  is  only  slightly  soluble  and  is  decomposed  by  boiling  with 
water. 

Indol  pici'atCy  C8H7N.CgH3(N 02)30.  This  characteristic  com- 
pound is  formed  when  its  constituents  are  brought  together 
in  benzene  solution.  It  crystallizes  in  long,  red  needles,  which 
arc  scarcely  soluble  in  petroleum-spirit,  slightly  in  cold  but 
readily  in  hot  benzene  and  are  decomposed  by  ammonia.* 

2293  Methylindol,  CsHqN.CHj.  Pyroracemic  acid  combines 
with  methylphenylhydrazine    to  form    methylphenylhydrazinc- 

*  Engler  and  Janecke,  Bcr.  DcutscK  Chcm.  Ocs,  ix.  1411  ;  Neucki,  Joum. 
Prakt.  Chcm.  [2],  xvii.  98. 

2  Nencki,  Bcr.  DciUsch.  Chcm.  Gcs.  vii.  1593  ;  viii.  336 ;  Brieger,  Hoppc- 
Soyler's  ZcUschr.  iii.  141. 

*  Nencki,  Bcr.  DcutscJi.  Chem.  Gcs,  viii.  1517. 

*  Ibid.  viii.  722. 

»  Baeyer  and  Caro,  ibid.  x.  1263  ;  Baeyer,  ibid.  xii.  1314. 


mic  aciil,  whicli  is  quantitatively  decomposed  by  hy(!ro- 
i.ldoric  acid  into  ammonia  and  methySindolcorboxylic  acid  : 


CH, 
I 
C„H..N— N=C 
I  I 

OH,        CO„H 


CuH,;^       ),0.COJI  -(-  NIIj. 


CHj 


Tliis  substance  decomposes  on  continued  heating  into  carbon- 
dioxide  and  metUylindol ;  the  latter  13  an  oily  liquid,  which  boils 
nt  239°,  does  not  solidify  at  — 20°  and  smells  like  the  aromatic 
bases  and  not  like  indol.  It  dissolves  in  concentrated  hydro- 
chloric a?id  and  is  reprecipitated  by  water ;  it  behaves  towards 
fuming  nitric  acid  and  nitrous  acid  in  the  same  way  as  indol,  and 
colours  0.  pino  spliuter  moistened  with  hydrocLIoric  acid  a  deep 
reildish  violet. 

MfihylinM  pirnifc.  Csn,N(CH„)CoHs(N0^30,  is  readdy 
soluble  in  hot  benzene,  less  readily  in  ether  and  a-ystalliios  from 
the  latter  in  splendid  dark-red  prisms,  which'  melt  at  150°  anil 
are  decomposed  by  wat«r,  especially  on  warming. 

Etkyliudol,  CsHflN.CjHg,  has  been  prepared  fixim  etliylphenyl- 
hydnizine;  it  Ixiils  at  about  247°  and  can  scarcely  be  dis- 
tinguished by  iti  other  properties  from  methylindol. 

Plienyliiidd,  CgHgN.CoHg,  Lt  a  heavy  oil,  whicli  has  been 
obtained  from  diphenylhydrazine ;  it  colours  an  acidified  pino 
splinter  a  deep  bluish  violet.' 

The  following  inJols  have  been  prepared  from  the  methyl-  and 
ethyl-derivatives  of  the  tolylhydrazines  :* 

Duiiing-poiiit. 

Methylorthotolindol,  C,H,(CH3)N.CH3    ...  — 

Methylpamtolindol,  CJIj(CH3)NCn 242°— 245° 

"■Etbylparatolindol,  GjU6(CH3)NaiI,    ....    253°— 255° 

YiBrnzylindol,    CsII|,N.CH^CnHB.    was    obtained    frofc    benzyl- 

iitme,  by  converting  this  into  the  hydrazine  and  treating  it  as 

ribed  above.     It  crystallizes  from  alcohol  in  compact  needles, 

.Aich  ij^lt  at  44°"5  and  only  have  a  faint  smell.      It  ^ves  a 

reddish  ™let  colouration  with  the  pine-wood  test. 

Atelylindol,  G^l^QO.QK^,  ia  formed  by  heating  inrhd  with 

>  Fiuhcr  «nil  Ifi-w,  Bcr.  DmiUrJi.  Cltem.  Oe».  xrii.  533. 
'  HpsoI,  A^a.  Vhrm.  Pharai.  ccixiii.  2l«. 
»  Anlrii?k.  ibid,  uexivii.  380. 


acetic  anhydride ;  it  is  rcailily  soluble  in  benzene  and  crystallizes 
from  hot  water  in  long  needles,  wliicli  melt  at  182° — 183°  and 
sublime  in  four-pided,  tnincatcd  pyramids.' 

3394  Iiidoxyl,  CgHjNO,  was  first  observed  as  a  product  of  tbo 
decompoBition  of  indoxylsulphuric  acid,*  Baeyer  tlien  obtained 
it  from  indoxylic  acid,  CgHgNOCCOjH),  which  is  formed  by 
the  reduction  of  orthonitrophenylpropiolic  acid,  CflH,(NO^ 
C^C.COjH,  and  decomposes  into  carbon  dioxide  and  indoxyl  on 
boiling  with  water.'  It  is  a  brown  oil,  which  is  not  Tolatile 
with  steam,  is  readily  converted  into  a  resinous  mass  and  dissolves 
slightly  in  hot  water,  forming  a  solution  which  shows  a  yellowish 
green  fluorescence.  It  is  simultaneously  an  acid  and  a  base  ;  its 
alkaline  solution  absorbs  oxygen  from  the  air  with  formation  of 
indigo-blue,  which  is  also  formed  when  ferric  chloride  is  added  to 
its  solution  in  hydrochloric  acid. 

NUroso-xjidoxyl,  CgHo(NO)NO,  is  obtained  in  fine,  yollowiah 
needles,  when  indoxyl  is  treated  with  sodium  niti'ite  and  then 
dilute  hydrochloric  acid.* 

Etkylindoxyl,  C^^O{C^^,  is  formed  when  ethylindoxylic 
acid,  CgHj.NO(CjH5)002H,  is  heated  and  is  a  colourless  liquid, 
which  is  volatile  with  steam,  smells  like  indol  and  colours  pine- 
wood  moistened  with  hydrochloric  acid  a  brownish  red.  It  also 
forms  a  nitrosamine,  crystallizing  in  yellowish  needles,  and  is 
converted  into  indigo-blue  by  oxidation. 

Fhenylazo-indoTpl,  CuHj^NjO,  is  obtained  by  adding  a  solution 
of  diazobenzeno  chloride  to  an  aqueous  solution  of  indoxyL  It 
crystallizes  from  alcohol  in  thick,  orange-coloured  prisms,  which 
liave  a  fine  yellowish  green,  metallic  lustre  and  melt  at  23G°  with 
decomposition  ;  it  forms  a  reddish  brown  solution  in  caustic  soda, 
from  which  it  is  reprecipitated  by  carbon  dioxide. 

Indtm/lstdphiric  acid,  CBHaN,O.SOj.OH.  After  Schunck  had 
proved  that  indigo  is  not  contained  as  such  in  the  plants  from 
which  it  is  obtained,  but  is  formet.1  by  the  decomposition  of  a 
glucoside,  which  he  named  indican,  he  also  endeavoured  to 
isolate  the  substance  which  yields  the  indigo  which  is  sometimes 
found  in  urine.  He  was  unable  to  obtain  it  in  the  pure  state, 
but  thought  it  probable  that  it  was  also  a  glucoside  and  perhaps 
identical  with  indican."  According  to  Iloppo-Sejlor,  it  is  an 
invariable  constituent  of  the  urine  of  Herbivora,  and  always 
'  Bapyer.  Ser.  Daiint^h.  Chaa.  fie*,  xii.  1514. 
'  BnunmnD  mul  Tipminn,  ihui.  xii.  lOfiS. 

'  Bwyer.  ibid.  jiv.  1741.  '  Il,;d.  xvi.  SISS. 

'  Mem.  AlaiKhenier  LH.  Phil.  Sof.  xiv.  S3B ;  JiiAirthfr.  Cli.m.  1S.17,  5114 
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occurs,  although  in  very  small  quantity,  in  normal  human  urine, 
but  in  larger  quantities  during  certain  diseases.'  It  increases 
during  a  diet  of  albumen,  and  sinco  ttiis  food  yiekU  indol 
when  subjected  to  the  pancreatic  fermentation,  the  latter  ap- 
peared to  be  the  source  of  the  "  urine-indican,"  a  supposition 
which  was  confinned  by  the  fact  that  the  amount  of  urine- 
iadican  increased  largely  when  imlol  was  administered,* 
Baumann  tlien  showed  that  the  substance  found  in  the  urine 
is  quite  tlifterent  from  vegetable  indican.^  He  and  Brieger 
succeeded  in  obtaining  it  in  larger  quantity  from  the  urine  of  a 
dog,  to  wbiuh  15  grammes  of  indol  were  administered  in  the 
course  of  five  days.*  They  found  that  it  is  the  potassium  salt  of 
in  doxy  Isiilph  uric  acid,  and  investigated  it  more  thoroughly.^ 
Baeyer  then  prepared  it  by  heating  a  solution  of  indoxyl  with 
potassium  disulphate."  It  is  readily  soluble  in  water,  slightly  in 
cold  alcohol  and  crystallizes  from  hot  alcohol  in  lustrous  plates 
or  tablets,  which  decompose  on  heating  with  dilute  aciila  into 
indoxyl  and  acid  potassium  sulphate,  but  are  not  attacked  by 
caustic  potash  solution  even  at  170°.  When  the  dry  salt  is  heated, 
indigo-blue  sublimes. and  this  is  quantitatively  formed  when  the 
solution  ia  warmed  with  ferric  chloride  and  hydrochloric  a<.ud 
(Baumann  and  Tie  man  n). 

Indoxyl  contains  the  imido-group,  since  it  forms  a  nitrosamine. 
and  also  a  hydroxy l-group,  as  ia  proved  by  the  foraiation  of 
indoxyl  sulphuric  acid.  The  constitutions  of  the  compounds 
mentioned  above  are  expressed  by  the  following  formulaj ; 


EthylindriTvI. 
OC,H, 


cm/      "^c.co.h. 


3.S0,.0H 


*\nh/ 


■^NH 

'  Jrth,  P'Uhnl.  Aaalomie,  xxvii.  388. 

'  .TBff^  OtnUntlbbU  tnfd.  H'uaaVKhafl,  1372,  3. 

»  Pjla'j«r-$  Arch.  liii.  2a:. 

*  Iluppr-Sci/UT't  ZrilKhr.  iii.  2S4. 

'  En-.  Datlnth.  CKnn.  On.  xii.  1083. 

'  Ibid.  xiv.  17*5. 
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Kitroso-indoxyl.  Phenylazo-indoxyl. 

OH  OH 

i  i 

NO  NzzNC^Hg 

Indoxyl  can  therefore  be  looked  upon  as  the  anhydride  of 
orthamidostyrolene  alcohol. 

2295  7%e  Indogcnides.  Baeyer  has  given  this  name  to  the 
compounds  which  are  formed  by  the  action  of  aldehydes  or 
ketonic  acids  upon  indoxyl  or  indoxylcarboxylic  acid,  as,  for 
example : 

Indogenido  of  Bonzaldeliyde.  ludogenide  of  Pyroracemic  acid. 

/COv  /CO.  /CH, 


CO.H 


i' 


In  order  to  explain  their  formation,  Baeyer  assumes  that  the 
indoxyl  passes  first  into  pseiido-indoxyl,  which  is  incapable  of 
existence  in  the  free  state,  and  that  this  reacts  in  the  case  of 
pyroracemic  acid,  for  example,  in  the  following  way : 

C«H  /        >CH,  +  C0< 

\NH/  \COjH 

CcH  /        >C=C<  +  H,0. 

\nh/  com 

Pseudo-isatoxime,  which  was  formerly  known  as  nitroso-indoxyl, 
is  formed  in  a  similar  manner  by  the  action  of  nitrous  acid.  These 
compounds  will  be  subsequently  described.  They  contain  the 
divalent  radical  indogen,  and  indigo-blue  itself  is  di-indvgcny 
which  is  formed  from  indoxyl  by  the  oxidation  of  the  pseudo- 
indoxyl  which  is  first  formed : 

.CO.  /C0\  /COv 

2CeH,<        >CH,  +  20  =  C,H  /        /C=C<         >C„Tr, 

+  2HjO. 
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IBage  Fhenylhydroxyacetic  acid,  C,K5.CH(0H)C0gH,  was  firet 
tepared  by  Winckler  by  heating  Gstract  of  bitter  almonds  with 
ydrochloric  acid,  and  was  called  maudelic  acid.'  Thia  reaction 
is  the  first  instance  of  the  synthesis  of  a  hydroxy-acid  from 
hydrocyanic  acid  and  an  aldehyde.     Liebig,  who  considered  the 

R:ovety  of  this  acid  as  one  of  the  most  important  additions 
ich  had  recently  been  made  to  organic  chemistry,  writes  upon 
formation : 

'■'  Mandelic  acid  is  formed  when  hydrochloric  acid  is  evaporated 
with  a  mixture  of  hydrocyanic  acid  and  benzoyl  hydride ;  in  ad- 
dition to  this  product  ammonia  is  formed  and  remains  combined 
^Kwith  the  hydrochloric  acid. 

^■^  "  The  nitrogen  of  the  hydrocyanic  acid  must  be  contained  in 

^^Be  atnmonia  and  its  other  constituents  in  the  mandelic  acid.   It 

^^B  already  well  known,  that  when  hydrocyanic  acid  is  deconipose<l 

by  the  action  of  mineral  acids  or  strong  bases,  formic  acid  is 

formed  on  the  one  hand,  and  ammonia  set  free  on  the  other. 

"If  the  constituents  of  formic  acid  be  actually  subtractefl 

hom  the  formula  of  mandelic  acid,  that  of   benzoyl   hydride 

mains. 

\  "  This  acid  is  therefore  built  up  by  the  combination  of  the 

mic  acid   at   the    moment  of   its  formation   with   benzoyl 

'dride," ' 

tl^urent  obtained  the  same  acid   by  the  action   of  fuming 

Iphuric  acid  on  crude  oil  of  bitter  almonds  and   named   it 

ide  formdiemoiliqitf}     Wcihler  found    that  it  is  also    formed 

ten  amygdalin  is  heated  with  fuming  nitric  acid.*  but  Lew- 

wit^h  lias  shown  that  the  acid  prepared  by  this  metliod  is 

itically  active  and  stands  in  the  same  relation  to  that  obtiined 

oil   of  bitter  almonds   as   liBvotartaric   acid   to   ordinary 

ptaric  acid.' 

teveral  methoJs  have  been  proposed  for  its  preparation  from 

aldehyde  and  hydrocyanic  acid.*    According  to  Spiegel  it 

}  -<(t«.  CActa.  Ftiarm.  iviii.  310.  *  liiid.  xviii.  310. 

•  Anii.  Chim.  Fhyn.  [2],  Ixv.  202. 

I  ^iiN.  Vhent.  Plainn.  Ixvi.  238. 

^Btr.VmbiA.  Chcm.  ac».  xvi.  15B5,  1588  nnd  2721- 

P  Nai)llet  and   Luginin,    Jmi.    dirm.   rfriinn.  cxxsix.  apfl :   WuHlicIl,   tbid. 
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is  most  simply  obtainc-d  bj  moistening  rather  more  thaa  one 
molecule  of  pure  potaasiuiu  cyanide  with  a  little  water,  pouiing 
ODe  molecule  of  benzaldeliyde  upon  it  and  then  allowing  om 
molecule  of  hydrochloric  acid,  in  the  form  of  the  fuming  aqueous 
acid,  to  drop  alo\y]y  into  the  well-agitated  and  cooled  mixture. 
The  phenylhydroxyacetonitril,  CflHj.CH(OH)CN,  thus  formed  is 
heated  for  two  hours  to  130° — 140°  with  two  volumes  of  hydro- 
chloric acid  saturated  at  0°,  and  the  phenylchloracetic  arid, 
CjHs,CHClCOjH,  which  is  the  product  of  this  reaction,  finally 
converted  into  mandelic  acid  by  boiling  with  a  caustic  alkali  or 
an  alkaline  carbomite.' 

It  crystallizes  in  rhombic  needles  or  large  tablets,  which  melt 
at  118°  and  are  readily  soluble  in  alcohol,  ether  and  water ;  100 
parts  of  the  last  dissolve  15-97  parts  at  20°  (Lewkowitsch).  It 
has  a  faint  odour  resembling  that  of  sweet  almonda  and  taMes 
strongly  acid  and  then  somewhat  styptic.  It  is  oxidized  to 
benzoic  acid  by  nitric  acid,  while  carbon  dioxide  and  benzal- 
dehyde  are  formed  when  its  aqueous  solution  is  boiled  with 
manganese  dioxide.  Benzaldehyde  is  also  a  product  of  its 
decomposition  by  dry  distillation  (Liebig)  and  is  formed,  accom- 
panied by  formic  acid,  when  it  is  heated  to  ISO"  with  diluta 
sulphuric  acid.* 

When  a  solution  of  mandelic  acid  is  neutralized  with  cinchonin 
and  concentrated,  the  salt  of  the  dextro-rotatoiy  acid  is  the  first 
to  separate  out. 

LsBvomandelic  acid  is  also  formed,  as  already  mentioned,  when 
amygdalin  is  heated  for  several  hours  on  the  water-bath  with 
fuming  hydrochloric  acid,  black  humus-like  substances  being 
also  formed,  The  acid  is  extracted  from  the  filtrate  with  ether. 
It  forms  rhombic  crystals,  which  do  not  melt  until  132°'8  and 
are  less  soluble  in  wat(ir  than  the  inactive  acid,  100  parts  only 
dissolving  8'G4  parts  at  20'. 

The  growth  of  Pcnicillium  glatunim,  in  a  nutritive  solution 
containing  the  inactive  acid  causes  its  decomposition  in  such 
a  way  that  the  Isvo-rotatory  acid  is  used  for  the  building  up  of 
the  cells,  while  the  dexlro-acid  remains  behind.  Another  fungus 
exerts  exactly  the  opposite  action  and  only  assimilates  the  dextro- 
acid. 

Dextromandelic  acid  has  the  same  melting-point,  the  same 
solubility  and  the  same  rotating  power,  but  of  the  opposite  sign, 

■  Bicde 
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as  the  liEvo-acid.  When  equal  parts  of  iha  two  mollification  a 
ai-e  dissolved  in  water  and  the  solution  concentrated,  the  ordin- 
ary inactive  variety,  melting  at  118°,  cryatulUzes  out.  They 
also  pass  into  the  latter  when  heated  for  thirty  hours  to  160°, 
a  portion  being  decomposed  with  formation  of  benzaldehyde 
(Lewkowitsch). 

2297  I'otassiiiTn  pkcni/lhydroxyacctate,  CgHjO^K,  is  very  readily 
soluble  in  trater  and  aleohol,  and  remains  on  evaporation  as  a 
soft,  friable  mass  somewhat  resembling  soap,  which  has  hardly 
the  taste  of  a  salt  but  tastes  and  strells  faintly  like  sweet 
almonds. 

Barinm,  phenylhydroxyacetaU,  (CgH,Oj),Ba,  is  less  soluble  in 
water  than  the  potassimn  salt  and  readily  crystallizes  iu  very 
short,  thin  prisms. 

Lead  phtnylhydratyacetatt,  (■CgHTOj)gPb,  is  a  crystalline  pre- 
cipitate, scarcely  soluble  in  water. 

Copper  plunylkydroxyacclate,  (CgHjOj)^Cu,  forms  a  fine,  light- 
blue,  almost  insoluble  powder. 

Silver  phenylhydreayacetati,  C^HjOjAg,  is  a  white,  crystalline 
precipitate,  which  is  soluble  in  boiling  water,  from  which  it 
separates  in  yellowish  crystals,  resembling  those  of  benzoic  acid. 

Melhyl  phenytliydroxyacelcUe,  CBHjOj(CHa),  is  very  readily 
soluble  ill  alcohol  and  crystallizes  from  a  mixture  of  benzene 
and  petroleum  spirit  in  small,  lustrous  plates,  which  melt  at 

+r— 49°.' 

£tAyl  phmylhydroxyacetaie.  Q^^.CKiOWjV.O^.Q^^.  When 
hydrochloric  acid  is  passed  into  a  solution  of  pheuylhydroxy- 
aeetonitril  in  absolute  alcohol,  the  phenylhydroxyacetimido- 
ether  separates  out  in  needles;  this  substance  is  decomposed 
by  water  in  the  following  manner : 


ff,.CH(OH)r  +  H,O  =  C-H..CH(0H)C0.0aH,  + 

NH.Cl 


lyl  phenylhydroxy acetate  is  a  heavy,  strongly   refractive 
.  which  smells  strongly  of  jasmine,  and  boils  at  253° — 255°. 
It  sohdifies  in  a  freezing  mixture  to  a  crystalline  mass,  which 
becomes  liquid  again  at  the  ordinary  temperature.' 
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Pkenylchloraedic  aelil.  C'„Hj.CHCLCO.H,  was  prepared  bv 
Badziszewski  from  niandelic  acid  by  the  action  of  hydrocUorio 
acid  at  140°.^  It  may  be  more  easily  obtaiuefl  aa  described 
above,  by  the  action  of  hydrochloric  acid  on  phGDylbydroxy- 
acetonitril.  It  crystallizes  in  rhombic  plates,  meltingat  78°.  It 
is  readily  converted  into  niandelic  acid  by  alkalis  and  is  reduced 
to  phenylocetic  acid  by  the  action  of  sodium  amalgam  on  its 
alcoholic  solution,  or  more  simply  when  its  ammoniacal  solution 
is  trcate*!  with  zinc  dust,  the  reaction  being  accompanied  by  a 
conaidenible  evolution  of  heat  (Spiegel). 

Methyl  phennldiloracetatc,  CflHs.CHClCOj.CHa,  is  obtained  by 
tbe  action  of  hydrochloric  acid  on  a  solution  of  the  acid  in 
methyl  alcohol,  aa  an  oily  liquid,  which  attacks  the  eyes  violently 
and  boils  with  slight  decomposition  at  S+S".* 

Phenylbromacelic  acid,  CyHj.CHBr.COjH,  is  formed  whea 
mandelic  acid  is  heated  with  fuming  hydrobromic  acid  to 
120° — 130°,*  as  well  as  by  the  action  of  bromine  at  150°  on 
phenylacetic  acid  (Radziszewski).  It  separates  from  carbon 
disulpbide  in  large,  monosyra metric  crystals,  melting  at  83° — 84°, 

Methylmandclic  acid,  CoH5.CH(OCIl3)CO„H,  has  been  prepared 
by  the  action  of  sodium  metbylate  on  the  methyl  ether  of 
phenylchloracetic  aCid.  It  cryatalhzes  from  petroleum-ether 
small  tablets,  melting  at  71° — 72°,  and  forma  salts  which  crj'atal' 
lize  well  (Meyer  and  Boner), 

Fhcnyhimnddie  acid,  C„K^.CR{OC^^CO^,  is  obtained  fay 
the  action  of  sodium  phenate  on  methyl  pbenyichloracetate.  It 
crystalUzes  from  hot  water  in  fascicular  groups  of  fine  needles^ 
melting  at  108°  (Meyer  and  Boner). 

Mandelic  acid  chloraiide,  CjoHjClsOa-  Maudelic  acid,  like  other' 
hydro xy-acids,  combines  with   chloral   on    beating   to   form 
cbloraUde  (Vol.  III.  Part.  II.  147) : 

,0H  /-0-\ 

C-H,.CHC  +  COH.CCl,  =  aH..CHC  >CH.CC1,+ 

H,0. 

This  compound  separates  from  chloroform  in  large  ciyatalii,, 
melts   at   82° — 83°  and    boils  with    slight    decomposition    at 

305°— 310°.* 

'  Ber.  ZhulieK.  Chem.  Oct.  ii.  308. 

'  Meyer  and  Bomt,  ibid.  lir.  239]. 

■  Qlucriiud  Bodnszewski,  Zeiitdir.  Chem.  ISflR,  \A1. 

*  Walloch,  Aim.  Chem.  Phnnn.  exdii.  40. 
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3igS  Phenylamido-acf.iie  aeid  or  Phentflglyeccoll.  CaHj.CH 
(NHj)COjH,  is  obtained  by  heating  phenylbroruacetic  acid  with 
ammonia  to  100° — llOV  and  by  boiling  its  nitril  with  dilute 
Bulpburic  acid.  The  hitter  is  formed  by  the  action  of  aliioholic 
ammonia  on  phenylhydrosyacetomtril  and  is  a  crystalline, 
tiustable  substance.* 

Pheny lam ido-acetic  acid  is  only  slightly  soluble  in  the  ordinary 
solvents ;  it  is  precipitated  from  an  ammoniacal  solution  by 
hydrochloric  acid  in  nacreous  plates,  which  melt  at  256°,  when 
heated  in  a  capillary  tube ;  when  a  test  tube  is  employed  the  acid 
mibhmes  without  fusing,  while  on  rapid  distillation  it  decomposes 
into  carbon  dioxide  and  benzylamine  (Vol.  III.  Part  IV.  113). 

It  can  also  be  readily  obtained  from  hydrobenzamide  (Vol.  III. 
Part  IV.  130),  which  combines  at  a  low  temperature  with 
anhydrous  hydrocyanic  acid : 

C,H..CH=X,  OoH,.CH.NH< 

>CHC„H,  +  2HCN  =  )OH.aH.. 


V 


\CN 


The  crystalline  substance  thus  formed  melts  at  55°.  When 
it  is  slightly  heateii  with  fuming  hydrochloric  acid  for  some 
days,  until  a  clear  solution  is  produced  on  the  addition  of  water, 
and  then  boiled  for  some  hours,  phenylamido-acetic  acid  is 
formed.* 

Nitrons  acid  converts  the  amido-acid  into  mandelic  acid, 
which  is  also  formed  from  it  by  the  pancreatic  fermentation. 
Phenylamido-acetic  acid,  like  other  amido-acids,  combines  with 
both  acids  and  bases. 

I'kentihndhylamido-acelie  aeid  or  Fhen^lsarcosin,  CgHj.CH 
(NH.CHj)COjH.  When  phenylhydroxyacetonitril  is  allowed  to 
stand  for  some  houra  at  60" — 80°  with  an  alcoholic  solution  of 
methylaniine,  the  nitril,  C.HsCCHNH.CHJCN,  is  formed  and 
yields  phenylsarcosin  hydrochloride  on  heating  with  hydrochloric 
acid.  The  free  phenylsarcosin  is  liberated  from  this  by  ammonia ; 
it  crystallizes  from  liot  water  in  fine  plates,  which  sublime  when 
healiKl,  without  fusing.* 

Phenylhydroxgacetamidc,  C^Ht.CHCOHjCO.NH,.     The  forma- 

'  Slockemmr,  Btr.  DnUich.  Clum.  Gen.  li.  2002. 
*  TiemaDD,  ifrtrf.  xiii.  337. 
'  Pliichl,  ibid,  xiii,  2119. 

in  and  Pjcgt,  ibiil.  xiv,  1S32. 
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tion  of  a  crystalline  aubataiice  by  tliii  action  of  moist  chloriaeoD 
oil  of  bitter  almonds  was  first  observed  by  Staoge,  and  it  waa 
mistaken  for  benzoin  (Vol.  III.  Part  IV.  129)  by  Robiquet  ami 
Boutron-Charlard,  wbo  obtained  it  by  the  same  method  from 
crude  oil  of  bitter  almonds,  peach  Itemels  and  ehtrry  kurel  leaved. 
Winkler,  however,  found  that  it  differs  from  this,  and  was  eon- 
6nn»id  by  Liebig,  who  analysed  the  substance  and  named  it 
"heiuoylhydride  hensoate,"  (.'^iK^gO^.  Laurent  then  prepared  it 
by  the  action  of  fuming  sulphuric  acid  on  oil  of  bitter  almonds, 
and  determined  its  formula  as  C'^gHj^Og ;  in  conjunction  with 
Gerhardt,  be  subsequently  corrected  this  to  CjjHtgOj  and  named 
the  body  " stilbous  and"  {acide  stUbeux).  Gmelin*  afterwardi 
suggested  the  formula,  C,5H,jOj. 

Zinin  was  the  fii'st  to  discover  that  the  substance  in  questico, 
contains  nitrogen  and  has  the  formula,  CijH,jNOj,  and  he  also 
found  that  it  is  always  formed  when  oil  of  bitter  almonds,  which 
still  contains  hydrocyanic  acid,  is  brought  into  contact  with  a 
strong  acid.  Hydrochloric  acid,  which  was  the  active  a^nt  in 
the  production  of  the  body  by  the  action  of  chlorine,  is  the  most 
convenient  acid  to  employ.  A  further  quantity  can  be  obtained 
by  the  addition  of  hydrocyanic  acid  to  the  clear  liquid  from  which 
the  product  has  separated.  It  is  scarcely  soluble  in  water,  only 
slightly  in  alcohol,  and  forms  a  crystalline  powder,  or  v)iea< 
slowly  deposited  from  solution  in  alcohol  or  acetic  acid,  four-sided' 
prisms,  melting  at  105".  On  heating  with  water  to  180°,  it 
decomposes  into  benzaldehydc  and  the  amide  of  mandelic  acid.' 
It  is,  therefore,  beiuidenephenylhydroxyacetamide,  and  is  formed  by 
the  combination  of  benzaldehyde  with  the  nitril  of  mandelic  acid. 
The  decomposition  by  water  proceeds  according  to  the  following 
equation : 

CflH,.CHCOH)CO.N— CH.C^Hj  +  Hp 
CaHj.CH(OH)CO.NH,  +  CHO.CaHj. 

Phenylhydroxyacetamide  is  also  formed  by  the  action  of 
ammonia  on  the  ethyl  ether  of  mandelic  acid  and  by  heating 
phenylhydrojtyacetimido-ether  hydrochloride  (Beyer). 


OoH(.CH(OH)Cr    ^  ^^     =  CflHs.CH(OH)CO.NHg  +  C,H,a 
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It  crystallizes  from  hot  water  in  rhombic  tablets,  melting  at 

1S2^ 

FhenylhydraxyacetanUril,  C^H5.CH(0H)CN,  is,  as  already 
mentioned,  a  constituent  of  crude  oil  of  bitter  almonds.  Yolkel 
obtained  it  from  this  by  evaporating  the  oil  with  hydrochloric 
acid  at  a  temperature  below  lOOV  and  O.  Miiller  prepared  it  by 
boiling  with  alcohol  the  sodium  sulphite  compound  of  benzalde- 
hyde  together  with  potassium  cyanide.*  It  is  also  readily  formed 
when  benzaldehyde  is  heated  with  20  per  cent,  hydrocyanic 
acid,*  or  still  more  simply  by  acting  upon  it  with  the  nascent  acid. 

It  is  an  oily  liquid,  which  is  insoluble  in  water,  but  readily 
soluble  in  alcohol  and  ether,  solidifies  at  —10**  and  decomposes 
at  170**  into  hydrocyanic  acid  and  benzaldehyde.  It  yields 
styrolylamine  on  reduction  (p.  7). 

Fh^nylhydraxyethenylamidoxime,  C4H5.CH(OH)C(NOH)NHjj. 
is  formed  by  the  combination  of  the  nitril  with  hydroxylamine, 
and  forms  crystals  which  melt  at  158** — 159V 


Amygdalin  or  Qlucophenylhydroxyacetonitril, 

2299  The  history  of  this  compound,  the  first  known  gluc- 
oside,  has  already  been  given  under  benzaldehyde.  It  occurs 
in  the  seeds  of  the  Amygdalaceae,  Drupaceae,  and  Pomaceae ; 
bitter  almonds  contain  2*8—4  per  cent.,  peach  kernels  2*35  per 
cent.,  cherry  kernels  0*82  per  cent.,  plum  kernels  0*96  per  cent., 
and  apple  pips  0*6  per  cent.  It  also  occurs  in  other  parts  of 
these  plants,  and  has  been  found  in  the  leaves  of  the  cherry 
laurel  (Cerasus  Laurocerasm),  in  the  bark,  flowers,  and  leaves 
of  the  bird-cherry  {Pnmua  Fadics),  in  the  young  shoots  of 
apple  and  plum  trees,  in  the  buds  and  bark  of  the  mountain 
ash  {Sorbus  Aiicicparia),  of  the  hawthorn,  &c.  All  these 
portions  of  the  plants  yields  oil  of  bitter  almonds  containing 
hydrocyanic  acid  on  distillation  with  water.  It  has  not  yet 
been  decided  whether  the  hydrocyanic  acid  which  has  been 
obtained  from  other  plants  is  also  derived  from  amygdalin.  The 
shrubby  members  of  the  Spirea  family  {Spircea  aruncfiLS,  Spircca 
sorhifolia,  and  Sjnrcea  japonica)  yield  a  distillate  which  contains 

'  Ann,  Chem.  P?iann.  lii.  361. 

•  Ber,  Deutseh.  Chem,  Oes,  iv.  980. 

•  Tiemaim  and  Fried  lander,  ibid.  xiv.  1967. 

•  Gross,  ibid,  xvui.  1074  and  2477. 

VOL.  III. — PART  V.  E 


hydrocyanic  acid,  while  sal  icy  laid  ehyde  is  found  in  that  given 
by  some  of  the  herbaceous  plants  of  the  same  groups  Heniy 
and  Bontron-Charland  found  0  04  per  cent,  of  hydrocyanic  add 
iu  the  sap  of  the  hitter  cassava  {ManUiot  utilissima),  which  is  the 
source  from  which  arrow-root  is  prepared,  and  which  is  known 
to  be  poisonous.*  It  has  also  been  detected  in  Ckardinia  xeran- 
themoules,  one  of  the  Compositae  which  occura  in  Asia  Minor 
and  Persia,  in  the  fruit  of  Ximcnia  americana,  which  is  aa 
article  of  food  in  the  tropics,  and  in  Ipomota  disseda,  which 
is  indigenous  in  Trinidad,'  as  well  as  in  Agarieus  oreadu* 
while  the  seeds  of  the  vetch  {Vida  sativa),  which  conlun 
no  amygdalin,  yield  both  benzaldehyde  and  hydrocyanic  add* 
benzaldehyde  being  also  found  in  the  germmating  seeds  of 
cress  {Ltpidium  sativum).^ 

In  order  to  prepare  amygdalin,  bitter  almonds  are  freed  as  far 
as  possible  from  fatty  oil  by  pressing,  and  the  niass  repeatedly 
extracted  with  boiling  alcohol ;  the  alcohol  is  tlien  distilled  o^ 
and  the  residue  recrystallLzed  from  boiling  alcohol 

It  crystallizes  in  lustrous  plates  or  scales,  or  from  water  in 
transparent,  rhombic  prisma,  which  become  anhydrous  at  120°, 
and  then  melt  at  200°,  soldifying  to  an  amorphous  mass  on 
cooling.  At  8°-12°  it  dissolves  in  twelve  parts  of  water,  while  it 
is  soluble  in  every  proportion  in  boiling  water.  It  is  slightly 
soluble  in  cold,  more  readily  in  boiling  alcohol  and  insoluble 
in  ether.  Its  solution  is  Ijevorotatory.  Ou  the  addition 
of  emulsin  to  its  aqueous  solution,  it  decomposes  into  grape 
sugar  and  phenylhydroxyacetonitril,  which  is  partially  decom- 
posed by  distillation  into  benzaldehyde  and  hydrocyanic  add. 
The  same  decomposition  takes  place  on  boiling  with  dilute 
hydrochloric  acid. 

When  it  is  treated  with  zinc  and  hydrochloric  acid,  styrolyl- 
amine  is  formed,'  while  cyanogen  chloride  and  benzidene 
chloride  are  obtaineil  by  the  action  of  phosphorus  penta- 
chloride. " 

It  has  a  sweet  taste,  followed  by  a  bitter  nfter-taste.  Accord- 
ing to  Frerichs  and  Wohler  it  is  not  poisonous;  symptoms  of 

'  Wick«,  Ann.  Chem.  Pharm.  liiitiii.  176. 

'  Ibid.  xTiii.  172. 

'  Flliokigei  and  Hanbury,  Pharmnny/Taphia,  II.  tA.  250- 

•  T.  Lbsecke,  Jahrmber.  Chfia.  1S7I,  B12. 

'  Ritcbmisen  and  Kreusler,  Jmim.  Prakl,  C)\inn.  [2]  ii.  S3S. 

■  fichnlze,  ibid.  Iiixvii.  \29. 

'  Fileti,  Btr.  Deatxh.  Clieta.  Go.  xii.  31)7. 

»  Schiff,  Ann.  Chmii.  Phami.  oliv.  337. 


CONSTITUTION  OF  AMYGDALIN. 


toning  were  only  observed  in  two  cases,  in  which  dosea  of 

D  and  five  grams,  respectively  had  been  administered  to  doga, 

1  they  then  resembled  those  of  pnissic  acid  poisoning,  with 

B  difference  that  they  prevailed  for  six  to  eight  hours  without 

teration,  after  which  the  stupor  gradually  passed   away  and 

b  animals  soon  recovered.     The  breath  of  both  these  animals 

lelt  of  hydrocyanic  acid,  and  tho  same  smell  was  noticeable 

I  the  urine  after  the  addition  of  almond  emulain.'     According 

f  Moriggia  and  Ossi,  amygdaUn  c:;erts  a  poisonous  action  even 

the    absence    of   emulsin,   especially   in    the   case   of  the 

graminivora.* 

Htplacetylamygdalin,  0^^(Q^fi)^TfOiy  was  prepared  by 
Schiff  by  boiUng  amygdaUn  with  acetic  anhydride.  It  crystal- 
lizes from  alcohol  in  long,  silky  needles,  which  are  insoluble  in 
water. 

Amygdalic  acid  or  Glucomandelic  aeid,  Cj^H^gOu.  was  obtained 
by  Liebig  and  Wohler  from  amygdaUn  by  boiling  it  with 
baryta  water  : 

C^Hp^'O,,  +  2HgO  =  CjgH^Oj,  +  NH3. 

It  ia  a  white,  crystaliine,  very  deliquescent  mass  (Schiff), 
which  forms  amorphous  salts. 

The  following  formulae  explain  the  constitution  of  amygdalin  and 
amygdallc  acid  (Schiff),  which  are  the  derivatives  of  a  diglucosc  ; 


Amy  glial  in. 


O     O.H,0(OH). 


Amygdalii 


C,H,0(OH);OCH<g*^^ 


AROMATIC  SUBSTITUTION   PRODUCTS  OF 
MANDELIC    ACID. 

3300  Metanitromanddic  acid,  CgH^(NO,)CH(OH)CO,H.  The 
nitril  of  this  acid  is  formed  by  the  action  of  nascent  hydro- 
cyanic acid  on  metanitrobeniaidehyde.  It  is  a  viscid  liquid, 
which  is  converted  by  the  action  of  hydrochloric  acid  on  its 
solution  in  a  mixture  of  ether  and  alcohol  into  the  hydro- 
chloride of  nitrophenylimido-ether,  CaH;/NO,)CHrOH)CfNH;,0 


SS  AROMATIC  COMPOUNDS. 

C|Hg.HCl,  which  Grystallizes  in  needlea  and  is  decomposed  b; 
water  with  formatioQ  of  tho  Gthcr  of  nitromandelic  acid.  This  it 
readily  Eoluble  iu  dilute  caustic  Boda;  when  this  solution  ii 
ocidiiied  with  hydruchluric  acid  and  extracted  with  ether,  tlu 
ethereal  solution  contains  free  uitromandclic  acid,  which  remain 
on  tho  evaporation  of  the  ether.  It  has  a  strongly  acid  and 
intensely  bitter  taste,  is  slightly  soluble  in  water,  alcohol  ant 
ether,  and  separates  from  the  last  on  addition  of  petroleum 
spirit  in  small,  yellowish,  vitreous  rhombobedra,  melting  al 
1 10V]  20°. 

Elhyl  mtfan%lrophf.nylhydroxya.cc'aU,  C8H,(N0j)CH(0H)C0^ 
CjHj,  crystallizes  from  hot  petrgleum-spu-it  in  silky  needle* 
melting  at  G3°.^ 

Metanilrophmylamido-acelic  acid,  CoH^{NOj)CH(NH^CO.g 
ia  formed  by  the  action  of  nitric  acid  on  a  solution  of  amido- 
inanduJic  acid  in  concentrated  sulphuric  acid.  It  is  readiljl 
soluble  in  hot  water  and  is  precipitated  by  alcohol  in  iine^ 
pointed,  silky  needles,  which  melt  with  decomposition  at  172*. 
is  converted  into  nietaiiitromandelic  acid  by  the  diazo-reaction. 

Mdamidoplientjlamido-acetic  add,  CaH4(NH,)GHrNHi)C0,H, 
is  obtained  by  the  action  of  tin  and  hydrochloric  acid  on  tbfl 
preceding  compound.  It  is  precipitated  by  alcohol  from  its  hot 
aqueous  solution  in  the  form  of  flat,  microscopic  needles,  which 
melt  with  decomposition  at  S14°.  Like  the  preceding  < 
pounds  it  forms  salts  with  both  acids  and  bases.' 

Dioxindol,  CgHjNOj,  is  the  anhydride  of  orthamidomandelii 
Bcid,  which  is  not  known  in  the  free  state.  It  was  obtained  bj 
Knop  by  the  reduction  of  isatin,  which  he  called  Jiydridini 
acid,"  and  was  then  investigated  by  him  and  Baeyer.*  In  ordex 
to  prepare  it,  a  solution  of  isatin  is  treated  with  a  httle  hydro 
chloric  acid  and  boiled  up  with  zinc  dust,  the  dioxiudol  bcinri 
extracted  with  ether.*  It  dissolves  iu  twelve  parts  of  coW 
and  six  parts  of  boiling  water  from  which  it  crystallizes  i 
groups  of  needles  or  in  transparent,  yellow,  rhombic  pnsm 
while  it  is  soluble  in  fifteen  parts  of  cold,  and  ten  of  ho 
absolute  alcohol,  and  crystallizes  from  this  solvent  in  dazzlio] 
white,  transparent  crystals.  It  melta  at  180°  to  a  violet  liquii 
and  decomposes  when  more  strongly  heated  with  formation  o 

'  Rcjor,  Jinirn.  PraJO,  CAfflit,  [2]  xxii.  S82. 

'  Pluclil  and  Lot,  £er.  Deutteh.  Chan.  Gti.  xviii.  117S. 

'  Journ,  Pratt,  Chcm.  jovii  SG. 

'  Ann.  Chan.  Pharm.  cil.  1. 

"  llHTir,  Ber.  DcutacK  Chcm.  Qa.  xn.  130B. 


SALTS  OF  DIOXINDOL. 


aniline.  Ammotiia  colours  its  alcoholic  solution  violet,  and 
produces  a  precipitate  of  the  same  colour  on  boiling,  which  is 
soluble  in  liydrocliloric  acid.  The  aqueous  solution  of  dioxindol 
absorbs  oxygen  from  the  air  with  formation  of  isatin  and 
isatyde.  C^H^^NjO,.  Phosphorus  pentachloride  converts  it  into 
cbloroxindol  chloride  (p.  23) : ' 

.CH(OH). 
<^tP\  /CO  +  2PC1,  = 

.CH.CK 


C„H. 


/" 


-N^^ 


>CCI  +  2POCI3  +  2HC1. 


Dioxindol  hydrochloride,  CgHjNOj.HCl,  forma  warty  cruste, 
readily  soluble  in  water. 

DioTinda  sulphate,  CgHjNOj  H.SO,  +  H3O,  is  obtained  by 
dissolving  dioxindol  in  sulphuric  acid  ;  water  precipitates  it 
in  white  flakes,  which  dry  to  a  radiating  crystalline  mass. 

Sodium  dioxindol,  CaHgNO^Na  +  SH^O,  is  formed  by  the 
action  of  sodium  amalgam  and  water  on  isatin;  it  separates  in 
small  cubes,  which  are  slightly  soluble  in  water,  Itss  readily  in 
caustic  soda  solution  and  are  precipitated  by  a  mixture  of 
alcohol  and  ether  in  silver-lustrous  scales. 

Barium  dioxindol,  (CgHgNOj)  Ba  +  4Hp,  is  formed  by  the 
atldition  of  barium  chloride  to  the  solution  of  sodium  dioxindol, 
as  a  crystalline  precipitate,  which  separates  from  a  dilute 
solution  iu  smiUl  cubes. 

These  compounds  are  probably  salts  of  orthamidomandelic 
acid,  which  immediately  decomposes  into  water  and  dioxindol 
when  liberated  by  acids  : 


-CH(OH)CO.OH 
C,H.<  =  C,H,< 


,CH(OH). 


1/  '  >C0  +  H.O. 

^NHj  '     \_NH— / 

Silver  dioxindol,  CsHjNOjAg,  is  obtained  as  a  white  crystal- 
line precipitate,  when  ammonia  is  otlded  to  a  solution  of  sodium 
oxindol  and  silver  nitrate.  It  is  an  unstable  substance,  which 
decomposes  in  the  moist  state  with  formation  of  benzaldeliyde 
lud  metallic  silver,  and  probably  has  the  following  constitution : 
.OH(OH). 


N-NAg- 


-,  Drulach,  Chem.  ' 


2301  Acdyldioxintlol.  CgH„N(C0.CHg)Oj,  is  obtainej  bj 
heating  dioxiiidol  to  140°  with  acetic  anhydride  ;  it  crjstaliiM 
from  hot  water  in  short  prisms,  melting  at  127°,^ 

ActtyloTthamitiomandelic  acid  or  Actiylhydridinic  aai 
CeH/NH.CO.Ciy  (CH.OH)COsH,  is  formed  when  the  preceding 
compound  ia  dissolved  in  baryta  water  ; 


.CH.OH 

\n,co.ch. 


^CH(OH)CO.OH. 
^NH.CO.CH, 


It  is  also  obtained  when  an  acetic  acid  solution  of  aoetyl- 
iaatic  acid.  Can^CNH.CO,CHg)CO.COjH,  is  treated  with  sodium 
amalgam.*  It  crystallizes  in  needles,  which  arc  readily  soluble 
in  water  and  alcohol,  melt  at  142°,  and  ou  further  reduction  ty 
means  of  sodium  amalgam  or  hydriodic  acid  and  phosphonis, 
are  resolved  into  acetic  acid  and  oxindol. 

JV'ihwot^iuniMfo/,  CgH„N(N0)02,  is  prepared  by  the  action  of 
nitrous  acid  on  an  alcohoUc  solution  of  diosindol,  and  crystaltizea 
from  hot  water  in  yellow,  moss-like  groups  of  needles,  whicli 
are  very  brittle,  melt  at  300' — 310°  and  sublime  at  340°  in  white 
needles. 

Amm&nitan  nitroaodiixeindol,  2  CaH5CNHJ(N0)NOj  +  H,0, 
crystallizes  in  silky  plates,  which  are  only  very  slightly  soluble 
in  water. 

Bariuvi  nilrosodicantuiol,  C„H^Ba(NO)NO),  is  thrown  down 
aa  a  crystalUne  precipitate,  when  barium  chloride  ia  added  to 
an  aqueous  solution  of  nitrosodioxindol ;  it  is  soluble  in  boiUng 
water. 

Silver  nUnaodiai-iiidol,  C9H,Agj(N0)N0j,  Is  obtained  by  the 
addition  of  silver  nitrat«  to  the  solution  of  the  ammonium  salt, 
in  the  form  of  a  yellowish  white  precipitate. 

N  itrosodioxindol  contains  two  hydrogen  atoms  which  can  be 
replaced  by  metals  and  appears  to  be  an  isonitroso-compound, 
its  constitution  being  expressed  by  one  of  the  following 
formulae : 

^C=N.OH  .C=N.OH 


Col 


>co 


C«H, 


/^ 


>C.OH 


^N\ 


O 


•  -Stiidn,  Bei:  D-titteh.  Choi 


SUBSTITUTION  DERIVATIVES  OF  DIOXINDOL. 


I  Azodioxindol,  CgH^NjOj,  is  formed  when  nitrosodioxindol  \a 

oiled  with  dilute  caustic  potash  solution  and  ferrous  sulphate, 

1  crystallizes  in  lustrous,  white,  prismatic  needles,  which  are 

ightly  soluble  in  water,  readily  in  caustic  potash  and  boiling 

rohol,  sublime  at  260°  in  lustrous,  quadratic  tablets  and  melt 

'.      Silver    oiodioxbidul,   CgH^Ag^NjOj,   is   obtained   as 

t  vhite,  crystalline  precipitate  by  the  addition  of  silver  nitrate 

i  then  ammonia  to  a  solution  of  this  body. 

^sftci'nrfo/,  SCgHijN  jO  +  HjO,isobtainedwhennitrosodioxindol 

is  treated  with  a  Utile  water  and  sodium  amalgam ;  it  crystallizes 

from  alcohol  in  cubes,  which  become  anhydrous  at  140°  and 

Eublime  at  220°   in   plates,   without  previously   melting.      It 

contains  one  Iiydrogen  atom  which  can  be  replaced  by  metala. 

Suhstitution  products  of  dioxindol  have  been  prepared  by 
Baeycr  and  Knop  by  the  action  of  chlorine  or  bromine  on  its 
aqueous  solution  : 


I 


Cblorodioxindol,  CgHgClNOj,  yellowish  needles. 
Dichiorodioxindol,  CgHsCI^NOj,  dirty  green  scales. 
Bromodioxindol,  (.IgHgBrNOj,  light  yellow  needles. 
Dibromdioxindoi,  CgHjBrjNO^,  dark  red  needles. 


2302  Ortlwht/droxymanddic  add,  CbH/OH)CH{OH)COjH, 
was  prepared  by  Ploschl,  who  named  it  saliq/lglycolie  add,  by 
combining  salicylaldehyde  with  hydrocyanic  acid  and  decora- 
posing  the  product  with  hydrochloric  acid.  It  is  also  formed 
by  the  action  of  water  and  sodium  amalgam  on  hydroxy  he  nzoyl- 
formic  acid,'  and  has  hitherto  only  been  obtained  in  the  form  of 
a  Bynip ;  it  forms  salts  which  are  crystalline.* 

Methylparahydroxymandeiic  acid.  C(,H,(0CH3)CH(0H)C0jH 
The  aitril  of  this  acid  is  formed  when  anisaldehydc  is  heated 
with  aqueous  hydrocyanic  acid,  and  is  a  crystalline  substance, 
melting  at  63°.  The  acid  is  obtained  from  it  by  heating  with 
alcohol  and  hydrochloric  acid  ;  it  crystallizes  in  ice-like  masses, 
in  which  small  needles  can  be  distinguished,  and  melts  at  03°.* 

/^\ 

Methyhiudihydroi-ynianddic    acid,    GB.^'C      ~>CoHa.CH(OH) 

CO,H.  The  nitril  is  formed  by  heating  piperonal  (Pt.  IV.  p,  3+7) 
with  hydrocyanic  acid.     The  acid,  which  is  prepared  from  this 


L 


FritHch,  Ber.  DeiUtch,  Chcin.  Gcs.  i 


Tiemann  uid  Kbliler,  ibid. 
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AROMATIC  COMPOUNDS. 


by  the  usual  method,  forms  granular  crystab,  melting  at  152°— 
153";  it  readily  decomposes  carbonates,  but  is  very  unstable 
and  forms  a  reaiuous  mass  even  when  the  aqueous  solation  is 
boiled.' 


BENZOYLMETHYL  COMPOUNDS. 

Methtlphentlketone,  CHj.C0.C,H5. 

3303  This  compound,  which  is  usually  known  as  acctophfiumi 
and  is  the  simplest  aromatic  ketone,  was  first  prepared  b; 
Friedt'l  by  the  distillation  of  a  mixture  of  calcinm  acetate  and 
benzoate,''  while  Popow  obtained  it  by  the  action  of  zinc  methyl 
on  benzoyl  chloride.*  It  is  also  readily  formed  when  a  mixture 
of  acetyl  chloride  and  benzene  is  heated  with  alnmininm 
chloride,*  and,  together  with  benzoic  acid,  when  ethylbenzene 
is  oxidized  by  a  solution  of  chroiuium  trioxide  in  glacial  acetic 
acid.^  In  addition  to  these  methods  it  may  bo  obtained  by 
agitating  phonylacotylene  with  75  per  cent,  sulphuric  acid:' 

t;,H,.C^CH  4-  H,0  =  CBH,.co.cn3. 

When  sodium  aceto-acetic  ether  is  acted  upon  by  benzoyl 
chloride,  bonzoytaceto-acotic  ether,  CHj.CO.CHCCO.CoHsXJO^ 
CjHj,  is  formed,  and  decomposes  on  heating  with  water  or 
alkalis  into  acetic  acid,  acetophenone,  carbon  dioxide  and 
alcohol.''  Acetophenone  crystallizes  ui  large  plates,  which  melt 
at  20-5° ;  *  it  boils  at  202",^  and  has  an  aromatic  odour  resembling 
that  of  oil  of  bitter  almonds.  It  is  oxidized  by  chromic  acid 
solution  to  benzoic  acid  (Popow)  and  is  reduced  by  nascent 
hydrogen  to  methylphenyt  carbinol;  the  pinacono,  Cj(H,gO„ 
which  will  be  subsequently  described,  is  also  formed  in  this 
reaction. 

Its  action  upon  tbe  organism  is  similar  to  that  of  chloral, 
since  dosos  of  0*05 — 0'15  grm.  produce  quiet  sleep;  Dujardin- 

I  LoMnit,  Ber.  DeitOch.  Chcm.  Oca.  liv.  794. 

-  Cmnjil.  SeoA.  x!v.  1013. 

=  Ber.  Deuttch.  Chem.  Oen.  iv,  720. 

*  Friedol  and  Crafte,  ^aa.  Ckim.  Fhvu.  [6]  i.  E07. 

■  Friudel  and  Babohn,  Bull,  Soc.  Cliim.  xxxii.  Old. 


•  Ibid.  : 
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^  Bonn*,  Ann.  Chem.  Fhnrm.  cliiiTiL  1 

"  Stodel  M'l  Kleinachiuidt,  Jier.  GetUtrh.  Chr«,. 

'  Pittig  and  Wuraler,  Ann.  Chem.  Phanii.  cicv. 


suBSTmmoN  deritatives  of  ACETOPIIENONE.     StM 

Beaumetz  and  Bardet  have  thereforo  called  it  hypnone}  It  is 
couverted  in  the  system  into  liippuric  acid,  wbicli  is  excreted 
with  the  urine.  Alter  long-continued  use,  however,  a  portion  is 
excreteii  through  the  lunga  and  imparts  Its  characteristic  smell 
to  the  breath. 

OH,. 
Acttopltenone-acetacime,  ;C  :zz  N.OH,   crystallizes   from 

hot  water  in  silky  needles,  which  mett  at  59"  and  are  extremely 
soluble  in  alcohol,  ether,  acetone,  etc.* 

AcetophenoiKphenyUtydrazitte,  lO 

lizea  from  hot  alcohol  in  fine,  white  needles,  melting  at  105°.' 

ParachloraeetopJicnone,  CflH^CLCO.CHj,  is  obtained  by  heating 
chlorobenzene  with  acetyl  chloride  and  alumiuinra  chloride.  It 
fonns  crystals,  melting  at  20*,  boik  at  230^ — 231°,  smells  hke 
acetophenone,  but  somewhat  sharper,  and  is  oxidized  by 
potassium  permanganate  to  paracblorohenzoic  acid.* 

Para-iodo-acetophnume  or  AcrlifliodobtTi-scw,  C^HjI.CO.CHg, 
was  prepared  by  Klinger  from  the  amid o-com pound  by  the 
diazo-reaction.  It  crystallizes  from  ether  in  small  plates  or 
flat  needles,  melting  at  70°,  and  yields  para-iodobenzoic  acid  on 
oxidation. 

OtikonitrO'atxtophfnonf,  CHj.CO.CgHj.NOj,  is  formed,  together 
with  the  meta-compound,  by  the  nitration  of  acetophenone.*  It 
may  be  obtained  pure  by  acting  upon  sodiumaceto-acetic  ether 
with  orlhonitrobenzoyl  chloride  and  decomposing  the  ethyl 
benzoy lace to-ace tale  by  boiling  with  dilute  sulphuric  acid."  It 
is  a  yellowish  oil,  which  is  volatile  with  steam  and  is  oxidized 
to  ortfaonitrobenzoic  acid  by  potassium  permanganate  (Engler). 

Meianitro-aceiophatone  has  been  prepared  from  metanitro- 
Iwinzoyl  chloride  (Gevekoht) ;  it  is,  however,  more  easily  obtained 
by  the  nitration  of  the  ketone,  wliicli  yields  this  derivative  alme 
when  the  mixture  is  well  cooled.'  It  is  volatile  with  steam  antl 
forms  colourless  needles,  which  melt  at  81*  and  are  converted  by 
I'-udation  into  metanitrobeozoic  acid. 

'  Cmnpl.  Jlend.  m.  0«0  iinil  1608  1  Bull.  Tftcmp.  Jan.  15,  1888. 

'  J11UD7,  Hfr.  DeulaJi.  Clum.  Gea.  xv.  2781. 

■  Unineiicgfp^r,  Her.  Detitach.  Chem.  Qet.  xvl.  SS2. 

•  Gantier,  Bull.  Soe,  Chim.  xlHi.  S02. 

•  Emmuling  and  Enitler.  Ibid.  iii.  886  :  Englcr,  ibid,  xviii.  22S8. 

•  Gorekoht,  Ann.  Chim.  Phann.  eexxi.  823, 
I  Buchlu,  Btr.  Dcntaeh.  Ch«m.  Oa.  x.  1T1«. 
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I^roMiirfMiflciqplumcmc  was  obtsmed  by  Drewaen  by  boiling 
pBramt3Y>pheziTlpropolic  add,  CjH/NOj)C  ^C.COjjBE,  with 
SQlphniic  uad  of  75  per  cent.;  this  acid  decomposes  into  carlxm 
dioxidf'  and  paranitrophenjlacetylene,  wbidi  then  combines  with 
^water  to  form  the  ketone.^  Oerekoht  sabseqnently  prepared  it 
from  paranitrobenzoyl  chlahde.  It  crystaHixes  finom  hot  water 
in  yeUowish  piisms,  melting  at  80** — 81°. 

OrzMwul/^-arctpjihnuyfu:,  CH^CO.C^H^JfHj,  is  formed  by  the 
rE^ction  of  the  nitzxxxvmpoimd  with  tin  and  hydrochloric  acid, 
as  wvH  as  by  the  actian  of  sulphuric  acid  of  75  per  cent  on 
amidophenylacetrlene,*  C^/NH^X^  =  CH,  It  is  a  yellowish 
cil,  which  can  be  Tolataliised  without  deoompositian,  and  yields 
a  Taponr  with  a  penetrating  odour,  idiich  adheres  to  the  skin 
fvO*  a  long  time,  while,  when  dihited  with  air,  the  odour  loses 
its  pungent  character  and  becomes  more  agreeable.  It  forms 
salts  with  acids,  and  on  boiling  with  acetic  anhydride  yields 
^uiiiiwiJiajmidi^cieUyi^^  CH^OO,C^^jni(CO.CEy,  which 
csTStalliaes  frran  petroleum-spirit  in  slkj  needles,  melting  at 
76* — 7!*,  1^  corresponding  benxoyl  derivrntive,  hemoylarilw- 
mmid/^-'tH^^fiktmim^^  CB^CO,Cja.^:SK(CO,C^B^,  is  formed  by 
the  lotion  of  benxoyl  chloride;  it  crystaUixes  in  large,  yellowish 
}vi$an^  and  molts  at  79* — 80*.  As  a  secondary  base  it  fonns  a 
mtroskvconipound,  which  cirstaUixes  in  long,  colourless  needles, 
iwoltii^  at  54* — 55*,  and  is  decomposed  on  heating  with  sulphuric 
acid  with  formation  <rf  indigvx* 

l»A,W.^**TWkf<wwA^i*^»»^w,  CH,  CO.QH^NHCC^g),  is 
obts^itu\l  by  hunting  the  amidoketone  with  ethyl  bromide,  as 
n  \vlK>wi;di  oil,  which  pc\sse$ses  a  very  characteristic  odour,  quite 
distinot  from  that  of  the  aniido>acetophenone  (Baeyer). 

itttf/fmuh>-i^/H<>f^tn<me  is  formed  by  the  action  of  tin,*  or 
«iiu\*aiul  Imlnx^hUvio  acid  on  the  corresponding  nitro-compound. 
U  i.^  .^i^lublo  in  alcohol  and  crystallizes  in  small,  yellow 
pymuxiiK  nu^lting  at  02* — 93*.  Its  hydrochloride  is  partially 
lU^^\^uJHV!^H^  by  wator. 

J\tf\fmuiKhHurtophen<mt  was  obtained  by  Drewsen  by  the  rc- 
*U\otio!\  of  the  uitro-deri\'ative,  and  Klinger,  who  named  it 
ti<v/y/«tNi7iiii*.  found  that  it  is  also  formed  when  two  parts  of 
aiuHno.  throo  jvirts  of  zinc  chloride,  and  five  parts  of  acetic 


*  Ann.  Chfw%.  I%irm,  ccxii,  169. 


»  lUi(»y«r  and  BIbm,  Ber,  Deutsche  Chem,  Gts.  xv.  2153  ;  xvii.  963. 
*  IWycuTi  ibid,  xvii.  970. 

Ihichka,  Ice  ciL  \  Englor,  Bcr,  DnUaeh,  Chan,  Gcs,  xi.  932. 

Hunnius,  ibid,  z.  2009. 


lydride  are  heated  to  the  boiling-point  for  four  to  five  hours,' 
a-ystallizGS  from  hot  wator  iu  fan-shaped  groups  of  long,  flat 
(dies,  melting   at  105°— 106°,  boiU  at   203°— 295°  without 
iomposition,  and   combines  with  acids  to  form   salts  which 
Jlizo  well.     When  heated  with  acetic  anhydride  it  yields 
■tliamido-aixiophtnoTu,  which  crystallizes  from  hot  water  in 
"^mall  needles,  melting  at  166' — 167°. 

IHnKthylparamidoacctophenonc,  CHj.CO.CaH,,N(CHg)j,  is 
foi-med  when  paramido-acetophenone  is  heated  with  methyl 
iodide,  and  crystallizes  from  hot  water  iu  yellowish  plates,  melt- 
ing at  58° — 59°. 

Acttophenanesulphonic  aeid,  CHj.CO.CflH,  SO,H,  is  formed 
when  acetophenone  is  heated  for  some  time  with  concentrated 
sulphuric  acid.  The  free  sulphonic  acid,  which  is  prepared  by 
the  decomposition  of  its  lead  salt  with  sulphuretted  hydrogen, 
is  very  hygroscopic  and  forms  a  compound  of  the  following  con- 
stitution with  pbenylbydrazine ; 


This  crystaUizes  in  nacreous  plates  and  is  resolved  into 
phenylhydrazine  and  barium  acetophenonesulphonate  by  boiling 
with  baryta  water.* 

2304  PaTohydTox^aeetophenone,  CHg.CO.CoHjOH,  which  is 
also  called  acetylphenol,  was  prepared  by  KUnger  by  means  of 
the  diazo -reaction,  while  Michael  and  Palmer  obtained  it  by 
heating  phenol  with  glitcial  acetic  acid  and  zinc  chloride : 

CH,.CO,OH  -1-  CbHsOH  =  CHa.CO.C„H,.OH  -\-  li.O. 

It  crystallizes  from  alcohol  in  long  prismatic  needles  or  short 

«,  which  are  iosoluble  in  water  but  dissolve  in  hot  hydro- 

tkluric  acid  and  melt  at  108°.^ 

ParadihydToxijacelophmoite.  CH3.C0,C„Hj(0H)j,  or  Qii,inae6lo- 

t,  is  formed  when  two  parts  of  quinol  are  heated  to  140° — 

BSI}''with  three  parts  of  glacial  acetic  acid  and  three  parts  of  zinc 

toride.     It  is  readily  soluble  in  alcohol  and  ether,  crystallizes 

I  H^llnil1^  Bcr.  Dcai^h.  C/ttm.  Gr*.  sviii.  assr. 
-  Krokclcr,  Und.  nix.  3f(25. 
•  Amtr.  Chun.  Jown.  vii.  2/?. 
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from  hot  water  in  yellowish  green,  dendritic  forms,  resembling 
those  of  sal-ammoniac,  and  melts  at  202^  Its  aqueous  solution 
is  coloured  a  fugitive  deep  blue  by  ferric  chloride ;  it  dissolves  in 
alkalis  with  formation  of  a  light  yellow  solution,  which  soon 
becomes  brown  in  the  air.  Like  quinol  it  reduces  Fehling's 
solution.^ 

Meiadihydroxyaeetcphenone  or  SesacetopJienone  is  prepared  from 
resorcinol  in  a  similar  manner  to  the  preceding  compound,  and 
crptallizes  from  hot  dilute  hydrochloric  acid  in  colourless 
rhombic  plates  or  needles,  melting  at  142^.  The  dilute  aqueous 
solution  is  coloured  wine-red  by  ferric  chloride.  On  heating 
with  acetic  anhydride,  the  monacetate,  CH3.CO.CgH3(0H) 
O.CjHjO,  is  formed,  which  crystallizes  from  alcohol  in  fine 
ncoiiles,  melts  at  72''  and  boils  at  303^  All  attempts  to  prepare 
the  diacetate  have  proved  unsuccessful. 

Methylresacelophcnone  or  Paeonol,  CeH3(OH)(OCH3)CO.CHy 
occurs  to  the  extent  of  3 — 4  per  cent,  in  the  aromatic  root  cf 
Pacimiii  mutan  from  Japan,  and  volatilizes  on  distillation  with 
steam  in  fine  nooiiles,  melting  at  47V 

Ki(rorfiiacetophcno7ie,  CH3.CO.CeH2(N02)(OH)2,  is  formed  by 
the  action  of  onlinary  nitric  acid  on  the  ketone  and  crystallizes 
fix^m  dilute  alcohol  in  long,  yellowish  needles,  melting  at  142^* 

It  is  roilucod  to  amidoresacctophenone,  Qll^XiO,C^J^^^ 
(01 1)^,  by  tin  and  hydrochloric  acid;  the  hydrochloride  of  this 
substance  cr}'stallizes  in  lustrous  prisms.* 

TrihydravyacHcph^ynom  or  Gallacet(p1unone,CilyQ0.C^^{OK)^ 
has  been  prepared  by  Nencki  and  Sieber  from  pyrogallol  and 
acetic  acid,  and  crystallizes  from  hot  water  in  nacreous  plates, 
melting  at  108^  Its  alkaline  solution  becomes  coloured  yellow 
and  then  brown  in  the  air. 

When  these  compounds  are  heated  with  zinc  chloride  and 
acetic  acid,  colouring  matters  which  will  be  subsequently  de- 
scribed are  formed. 

*  Nencki  and  Schmid,  Joum.  PrdkL  Chan,  [2]  xxiii  666. 
«  W.  Will.  £er.  DetUsch.  Chtm.  Om.  xix.  1776. 
'  Nencki  and  Sieber,  Jow-n.  PrakL  Chan,  [2]  xxiii  147. 
«  Ibid.  [8]  xxiii.  637. 


BENZOYLMETHYL  ALCOHOL. 
CflH.CO.CHj.OH. 

2305  This  compound  was  first  prepared  by  Graebe  from  the 
chloride  and  named  acciylhensol  alcohol}  Hunaeua  ajid  Zlncke 
then  obtained  licnzoylairbinol  by  the  oxidation  of  styrolene 
alcohol  with  nitric  acid,^  and  Hunnius,  who  named  it  aceto- 
phcnone  alcohol,  prepared  it  from  its  bromide.' 

Ben2oylmetbyl  alcohol  crystallizes  from  alcohol  or  ether  in 
large,  lustrous,  six-sided  tablets,  which  apparently  belong  to  the 
monosymmetric  system,  and  from  petroleum-spirit  in  prisms  or 
thick  plates,  melting  at  85'5° — 86°.  It  separates  from  water  or 
dilute  alcohol  in  large,  lustrous,  hydrated  phtes,  which  probably 
have  the  formula  CoHjCCOHj^CH^.OH,  melt  at  73"— 74°  and 
on  careful  heating  lose  water,  but  are  very  liable  to  decompose 
with  formation  of  benzaldehyde  and  a  very  voktile  substance 
having  a  penetrating  odour,  which  is  probably  fonnaldehyde. 

As  a  ketone,  bcnzoylmetbyl  alcohol  combines  with  the  acid 
sulphites  of  the  alkalis,  reduces  ammouiacal  silver  solution  and 
Fehling's  solution,  mandelic  acid  being  the  chief  product,  accom- 
panied by  benzaldehyde,  benzoic  acid  and  benzoylformic  acid.*  The 
reduction  probably  proceeds  according  to  the  following  equation : 


C(OH),  -h 
I 
CHj.OH 


CflH, 


CH(OH)  +  Hp 
CO.OH 


^P  Smzayhnethyl  chloride,  was  prepared  by  Graebe  by  the  action  of 
chlorine  on  boiling  acetophenone  and  was  named  by  him  chloro- 
aKlylbev^l.  It  was  then  investigated  by  StadeL*  It  is  readily 
soluble  in  alcohol,  ether,  &c.,  and  crystallizes  in  thick,  rhombic 
tublets,  which  melt  at  58° — 59°  and  have  an  agreeable  aromatic 
odour.  It  boiU  at  244" — 245°  and  yields  a  vapour  which  produces 
a  flow  of  tears. 

Semoylmethyl    bromide.   CgHj,CO.CH,Br,   was    obtained    by 

■  Ber.  DeviKh.  Chem.  Ott.  iv.  34. 

'  Ibid.  I.  148S  :  Zinckc,  Ann.  Chmi.  Plutrm.  ccitI.  806. 

•  Bir.  ZJntftfA.  Chem.  flw.  i.  200(1. 

'  Brener  anil  Zincke,  tbid.  xtii.  635. 

>  Ibid.  X.  1830. 
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Emmerling  and  Engler,  who  named  it  hromacetophtfume,  by  tbe 
direct  action  of  bromine  on  aceto|diemme.^  In  order  to  prepare 
it^  one  m<decGle  of  biomine  is  gradually  added  to  a  molecule  of 
acetophenone  dissolved  in  carbon  disolphide  (Honnius),  a  current 
of  dry  carbon  dioxide  being  simultaneously  passed  through  the 
liquid  to  remove  the  hydrobromic  add  and  carbon  disidphide 
(Stadel  and  Kleinsehmidt).  It  crystallizes  from  dilute  alcohol 
in  rhombic  prisms  and  frcxn  ether  in  tablets,  which  are  apparently 
isomorphous  with  those  of  the  chloride,*  and  melt  at  50^  Its 
vapour  attacks  the  eyes  violently. 

OriJkomiimltmzoylmeih^l  bromide,  C^^(NOj)CO.CByBr,  is 
formed  when  equal  molecules  of  bromine  and  orthonitro- 
acetophencme  are  brought  together  in  glacial  acetic  acid 
solution.  It  crystallizes  from  petroleum-spirit  in  fine,  con- 
centrically .grouped  needles^  which  melt  at  55** — 56^  have  a 
bitter  taste  and  an  exceptionally  violent  action  on  the  eyes.' 

BemoflmHA^l  aieiaU,  C^U^XiOXJH^O.Cfifi,  is  formed  by 
heating  the  chloride  (Graebe),  or  bromide  (Hnnnius)  with  alcohol 
and  potassium  acetate,  or  the  alcohol  with  acetic  anhydride 
(Hunaeus  and  Zincke).  It  is  readily  soluble  in  alcohol,  ether, 
and  petroleum-spirit,  from  which  it  crystallizes  in  lustrous, 
rhombic  tablets,  melting  at  49* — 49*5*. 

£t»ioiflmeth^i  htnzoaU,  CeHj.CO.CH^O.CyHjO,  crystallizes 
from  hot  alcohol  in  small  tablets,  which  are  frequently  massed 
together  in  the  form  of  flat  needles,  and  melt  at  117"* — 117*5*. 

JBenzojflmeihffl  phenyl  ether,  CeHg.CO.CH^O.CeH^  is  obtained 
by  boiling  the  bromide  with  an  alkaline  solution  of  phenol.  It 
crptallizes  from  alcohol  in  prisms,  melting  at  72^  and  is  not 
decomposed  by  caustic  soda  solution.  On  fusion  with  caustic 
potash,  however,  it  decomposes  into  phenol  and  acetophenone, 
which  is  then  partially  oxidized  to  benzoic  add.^ 

>  Brr.  DmiseK  Chem,  Ots,  it,  148. 

*  Stiidel,  ibid,  zvi.  22.     This  chemist  has  proposed  the  name  of  phenaeyl  for 
the  radical  benxoylmethyl. 
'  Qevekoth,  Ann,  Chem,  Pharm.  ccxxi  823. 
^  Muhlaa,  B^r,  Leuisch,  CKtm,  Get.  xv,  2497. 
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2306  These  are  formed  by  the  replacement  of  two  hydrogen 
atoms  in  the  methyl  group  of  acetophenono. 

Benioylmethylenc  chloride,  CaHj.CO.CHCIj,  is  formed  when 
aluminium  chloride  is  gradually  added  to  a  boiling  mixture  of 
benzene  and  dichloracetaldehyde,  and  is  a  liquid  which  smells 
like  pepper,  has  a  biting  taate  and  boils  at  247° — 248°  with 
slight  decomposition.' 

BenzMflmcthyhiie  liromide,  CflHj.CO.CHBrj.  This  compound, 
which  is  usually  called  dibroTnacetophenone,  is  best  obtained  by 
gradually  adding  the  calculated  quantity  of  bromine  to  aceto- 
pheuone  dissolved  in  glacial  acetic  acid,  then  heating  to  65°-70° 
and  pouring  the  solution  into  cold  water.  The  product  is  purified 
by  recrystallization  from  petroleum-spirit.*  It  forms  rhombic 
tablets  (Fittig  and  Wiuster)  which  melt  at  3G°-37''.  Potassium 
permanganate  oxidizes  it  to  benzoic  acid  (Hunnins),  while 
ammonia  decomposes  one  portion  into  benzamide  anil  methylene 
bromide,  white  the  remainder  ia  converted  into  tso-indileucm 
C,jH,jNjO,  which  will  be  subsequently  described. 

Orthonitrobenzoylmdhylcne  bromide,  CgH4(N02).CO.CHBrj, 
was  prepared  by  Gevekoth  by  the  bromination  of  orthonitro-aceto- 
phenone.  It  crystaUizes  from  petroleum -ether  in  smalt  prisms, 
melting  at  Sa'-Se",  has  a  bitter  taste,  causes  a  copious  flow  of 
t«ars  and,  hke  orthonitrobenzoylmethyl  bromide,  is  converted 
into  indigo  by  the  action  of  alcoholic  ammonium  sulphide. 

Metanitrobensoylmethylene  bromide  is  formed  by  the  nitration  of 
the  dibromide  and  by  the  bromination  of  metanitrobenzoylmethyl 
bromide.  It  crystallizes  from  alcohol  in  yellowish  tablets,  melt- 
ing at  50°  (Engler  and  Hassenkamp). 

2307  Iso-indul,  C,gHnNj,  is  obtained  by  boiling  benzoylmethyl 
chloride  with  aqueous  ammonia  *  or  the  acetate  with  alcoholic 
ammonia.  It  is,  however,  best  prepared  hy  allowing  the  bromide 
to  stand  in  contact  with  the  latter  reagent  in  the  cold :  * 

SC.HjCO.CHjBr  +  2NHa  =  C„Hi,Nj  +  2H5O  +  2HBr. 

'  Ganlier,  Compi.  JJmrf.  cii.  812. 

*  Eneter  uid  KaneDkamp.  ibid,  xviiL  2210. 

*  StSfl  iind  Kiiglieimer,  Ber.  Dtutaeh.  ChtiA.  Oci.  11.  663  ;  BIftdel.  ibid.  i. 
SUdttMJ  Kleinschmid^  ibid.  xi.  17i4, 

*  tbid.  X 
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It  is  only  slightly  soluble  in  the  usual  solvents,  and  ciystallixes 
from  hot  alcohol  or  glacial  acetic  acid  in  small  plates,  needles  or 
prisms,  \rhich  are  pleochroitic  and  show  all  possible  coloms, 
from  the  deepest  red,  green,  yellowish  green,  yellow  to  indigo- 
blue  ;  larger  crystals  viewed  by  transmitted  light  often  show  this 
complete  series  of  colours  when  they  are  rotated  about  their  axes. 
It  melts  at  19•l''-195^  dissolves  in  hot  concentrated  hydrochloric 
acid  and  is  reprecipitated  by  the  addition  of  water.  It  sublimes 
when  fused  with  potash  or  heated  with  lime,  and  is  not  attacked 
by  heating  with  ethyl  iodide,  acetyl  chloride  or  acetic  anhydride; 
hvdriodic  acid,  however,  converts  it  into  a  base   melting  at 

The  name  of  iso-indol  was  given  to  this  substance  because  it 
was  Wlieved  to  be  isomeric  with  indol,  CgH^N,  (p.  86),  until 
V.  Mover  and  Treadwell  found  that  its  formula  must  be  doubled> 

w 

since  its  >-apour  density  is  T'Ol-T'OO.^ 

PhtnylisoimiL^,  C^^^J^Cfi^^^  is  formed  by  boiling  benzoyl- 
methyl  bromide  with  an  excess  of  aniline.  It  is  readily  soluble 
in  the  usual  solvents,  and  crystallizes  from  carbon  disulphide  in 
lustrv»us  plates^  which  melt  at  181**  and  sublime  readily.  It  is 
also  not  attaokoil  bv  fused  caustic  soda  or  heated  lime.  Its 
va}xnir   ilousity   is   ISSS,   and   it    should   therefore  be   called 


THE  INDAZOLr  GROUP. 

ludazol.  Methindazol.  Methisindazol. 

2308  Indazol,  wliich  contains  seven  carbon  atoms,  is  described 
hero  along  with  its  homologues,  since  these  bodies  are  obtained 
by  simple  reactions  from  orthamido-acetophenone.  E.  Fischer, 
who  has  investigated  these  compounds  in  conjunction  with 
Kuzel '  and  Tafel,*  names  the  two  last  methy lindazol  and  methyl- 
isiudazol.     In  order  to   distinguish   the  derivatives  which   are 

*  Ber.  DatLnch.  Chem.  Oes,  xvi.  342. 
'  Mohlau,  ibid,  xiv.  173  ;  xv.  2480. 
'  Ann.  Chcin.  Phnrm.  ccxxi.  261. 

*  Ibid.  ccxxviL  303. 


ueil  by  replacing  the  imido-hydrogeti  by  alcobol  radicals,  he 
'  ;nates  the  "  five-atom  nitrogen  ring  " : 

C C, 

C — n/ 

i  the  symbol  Iz,  and  numbers  the  positions  in  rotation,  com- 

mciiig  at  the  iiitrogea  atom  which  is  combined  with  tlic  benzene 

Ethylindazol  is  therefore  distinguisheil  aa  Iz-2-ethyl- 

U)l,  and   methindazol   as   Iz-3-meChylindazol   while   ethyl- 

Jiisiodazol    receives    the   name   of    Iz-I -ethyl- Iz-3-methyI- 

izol. 

iliulazol,  CjHgNj,  which  has  received  this  name  on  account  of 
I  relation  to  indol,CgHjN,  ia  formed,  together  with  acetic  acid, 
1  orthohydrazinecinnamic  acid  is  heated  : 

.CHz=CaCO,H  ,CH, 

CflHX  =     C„H,<   I      >NH   +   CH„.GO„H. 

\nh.nh,  ^n-/ 

It  is  readily  soluble  in  alcoliol  and  hot  water,  and  crystallizea 
in  fine  needles,  which  melt  at  1465°  but  sublime  rapidly  at  100°; 
whon  heated  it  forms  a  vapour  which  has  a  sweet  odour,  resem- 
bling that  of  resorcinol.  It  boils  at  269°-270°,  and  separates  on 
the  evaporation  of  its  ethereal  solution  in  large,  well-formed 
crystals.  It  combines  with  acids  to  form  salts,  which  are  decom- 
posed by  water,  and  forms  crystalline  compounds  with  silver 
nitrate  and  mercuric  chloride. 

Ethylindazol,  C^HjNjCjH^,  is  formed  by  heating  indazol  with 
■■ihyl  iodide,  and  is  a  brownish  oily  liquid,  which  smells  hko 
indazot  and  forms  more  stable  salts. 

Nitroso-indazol,  G.^^^0)  is  obtained  by  tlie  addition  of 
s.>linm  nitrite  to  a  faintly  acid,  well-cooled  solution  of  indazol, 
in  the  form  of  small,  yellow  needles,  wliich  crystallizo  from  hot 
]ietroleiim-spirit  in  golden -yellow,  pointed  needles,  melting  at 

Br&miiuiazol,  CyH^BrNj,  is  prepared  by  heating  bromindazo!- 
Mboxylic  acid.  C^H^BrN^CCOgH)  with  water  to  200°.  It  crystal- 
lizes from  hot  water  in  long,  thin  needles,  which  melt  at  124°. 

Dibromindazd,  C,H,BrjN,,  is  formed  by  the  action  of  bromine- 
water  on  indazol,  bromindazol  and  bromindazolcarboxylic  acid. 
Tliis  last  method  of  formation  renders  it  probable  that  one  atom 
of  bromine  is  contained  in  the  side  chain.     It  ia  insoluble  in 
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water,  but  dissolves  readily  in  alcohol,  &o.,  aad  crystallizea  in 
needles,  which  melt  at  239'-24i0°  and  sublime  at  a  slightly  higher 
temperature. 

3309  Metkindazol,  CgHgNj  is  formed  when  orthamido-aceto- 
phenone  ia  converted  into  a  diazo-aalt  ami  treated  in  solution 
with  sodium  sulphite;  sodium  hydrazine-acetopheiume^phoiaU 
is  formed  and  rapidly  changes  intosorfiMW  ■methiTuiazolsiclpkonaU, 
■which  aepamtea  in  lustrous  plates : 

/CO.CH,  xC^CH. 

CflH  /  =     (JuH,<^  I  ^NSOjNa  +  HoO, 


Both  these  salts  are  decomposed  by  hydrochloric  acid  witb 
formation  of  mcthindazol : 

/CO.CH.  y-Cr-CH, 

CJ1.(  =     C„H,<   I  NnH4  SO.HNa. 

^NH— NH.SO^Na  ^N^ 

It      is      also      formed      by      heating      indwiolacclic     add, 
C  -  CH3.COJH 
CjHX   i  /NH  .which  wilt  he  subsequently  describe)]. 

It  is  readily  soluble  in  alcohol,  tolerably  in  hot  water,  firom 
which  it  crystallizes  in  long,  thin  needles,  which  rapidly  becomS 
coloured  red,  melt  at  113"  and  readily  Eublime.  It  boils  at 
280°— 281°,  and  has  a  similar  smell  to  indazol  ;  its  salts  are 
more  stable  than  those  of  the  latter,  and  it  also  combines  with 
silver  nitrate  and  mercuric  chloride. 

Mdhylmethindazol,  CgHjNjCHg,  is  formed  by  heating  methin- 
dazol  with  methyl  iodide,  and  crystallizes  in  small  plates  melUi^ 
at  79°— 80°. 

MhylmetUiuiozQl  C^H^NjCaHj,  is  an  oily  liquid,  volatile  with 
steam,  and  possesses  an  odour  resembling  that  of  quinolina 

Nitrotomethindazol,  CgHjNj(NO),  crystallizes  fi'om  petroleum" 
spirit  in  yellow  needles,  melting  at  605°. 

ElkyViromisiTidasol.  CgHoBrNj,  is  formed   by  the  distillatioQ' 
of  ethylbromisindazolcarboxylic  acid  : 
,CO,H 

It  forms  a  soft,  crystalline  mass,  melting  at  4S°. 
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LEthylmethinndasol,  C,oH,»Ni.  was  firet  prepared  by  heating 

^jliiiind«zola«etic   acij.   C;H,N,(C.HJCH,C0,H.  and    then 

orthamido-acctophenone,  which  is  converted   into   ethyl- 

;etopbenone  by  heating  with  ethyl    iodide,  the  nitro- 

paine  of  which  yields  the  base  on  reduction  with  zinc  dust  and 

Btic  acid ; 

CH,  CU, 

I 


C.H.- 


m 


u 


2H,0. 
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I  Ethylmethisindazol  boila  at  234° — 235',  and  solidifies  on 
^liiig  in  plates  which  melt  at  30°,  have  a  pungent  taste  and  aru 
jdntile  with  steanj,  forming  a  vapour  Vfhich  has  a  sharp,  pene- 
fating  odour.  Its  salts  are  readily  soluble  and  are  decomposeii 
y  a  large  amount  of  water.  As  a  tertiary  base,  it  does  not  form 
^  DilrosamiDP,  but  combines  with  methyl  iodide  to  form  the 
Bait,  Cji,H,jNjCHjI,  which  crystallizes  in  strongly  refractive 
needles. 

Mfthylmeihuindasol,  CgH^NjCHj,  ha.s  been  prepared  from 
itbylamido-acetophenone :  it  is  very  similar  to  tlie  ethyl 
rnpound  and  melts  at  3<i'5°. 


BENZOYL-FORMYL  COMPOUNDS. 

I  2310  BemoylforTn.ic  acid.  CeHg.CO.CO^H.  The  nitrU  of  this 
Bid  was  obtained  by  Liebig  and  Wohler  by  the  distillation  of 
inzoyl  chloride  with  mercuric  cyanide,  and  named  ct/aithenzoyl} 
SjHyCO.CN.  They  found  that  on  heating  with  caustic  potash 
Iblution  it  is  decomposed  into  potassium  cyanide  and  potassium 
e.  Kolbc,  however,  thought  that  tlie  corresponding  acid 
might  also  be  formed,  and,  at  his  suggestion,  Strecker  investi- 
gated the  reaction  in  this  direction  but  only  succeeded  in 
obtaining  hydrocyanic  and  benzoic  acids.*  These  products  were 
also  observed  by  Claisen.  who  effected  the  decomposition  by 
heating  with  hydrochloric  acid.     When  he  allowed  the  mixture 


lo  ttaiwl    in    the    edd,  however,  be  «*'**"'*^    heazojiSomac 
acul.* 

Tbia  compaaad,  which  is  abo  koowD  ss  fkemyt^yari^  aad,ii 
nUo  frfrmt^  by  the  oxid&tion  of  besaojlcufamol  and  maDde& 
iidd  witli  ililutc  nitric  acid*  or  potaaaiam  p-nanpiff.'  aad  iti 
c-thyl  ether  may  be  prepared  bj  beatii^  ethjloxalTl  chkiide 
witii  niercuiy  phenjl :  • 

JCM.        COCI  JC\  CO.CA 

Hg<;      +  I         =  Hg/      +  I 

Ben/J>yirunnic  acid  is  very  readily  soluble  in  water,  &om  vrfaicb 
it  id  extracted  by  ether.  On  evaporation  it  remains  aa  a  tbid^ 
oily  lifiuiil,  and  it  is  separated  by  acids  from  conoentiatfld 
(Kiluttmia  of  ita  salts  in  this  form.  This  liqnid,  which  probably 
hn*i  tho  constitution  C^^.C{OU)^.C0fi.  similarly  to  glyoiylic 
nttd  tntutoxalic  acida,  soUdiGes  in  a  desiccator  to  a  radiating  ot 
pripirnatic  crystallino  mass,  which  melts  at  65° — 66*,  and 
poHuK  on  iliHtillation  into  carbon  monoxide  and  benzoic  add,  a 
iinull  r]imiitity,  however,  being  resolved  into  carbon  dioxide  and 
btinxiiMohyile.  It  ii  converted  by  sodium  amalgam  and  water 
litio  iiiandiilic  acid,  and  by  liydriodic  acid  and  amorphous  phos- 
phoniM  into  phcnylncetic  acid.  It  la  only  gradually  converted 
int<i}  bctutoic  acid  by  boiling  dilute  nitric  acid.  When  sulphuric 
iuv\  if  iitldod  to  \iii  solution  in  benzene,  which  contains  thiophene, 
a  donp  rixl  colouration,  which  soon  passes  into  a  deep  bluish- 
viiijet,  in  jjroduccd.  On  the  addition  of  water,  the  substance 
wliicti  lias  l>ren  formed  dissolves  in  the  benzene  with  a  carmine 
n<d  fioloiir.  The  ethers,  amide  and  nitril  of  the  acid  give  the 
snmii  ruttction," 

Wlioii  the  acid  is  brought  into  contact  with  phenylhydrazino 
In  ililiit*)  hydrochlorie  acid  solution,  phcnylhydraxinebemoylfarviic 
neiif,  CBlI,(('N,H.OaHJOO,U,  separates  as  a  yellow,  voluminous 
pr<wlpitatt).  Tho  acid  can  bo  easily  detected  by  means  of  this 
ruAction,  ovoii  in  vnry  dilute  solutions* 

Most  of  tho  salts  of  bcnzoylformic  acid  crystallize  well  and 

■   Bl-r.  JVuUi'h.  i'htm.  Oa.  x.  12B  ;  IIDItiior  niiil  Iturlikn,  ibid.  x.  479  ;  Hiiclilia 

M.  (I.  ova. 

•  lliliMuitf  ftixl  Zinokn,  ibid.  X.  USt. 

•  MlVOTMliI  Itaor.  Ann.  Chem,  Pharm,.  cpxx.  37. 

•  CUlMn  and  Horlsy,  K<r.  DtiUtch.  Chem.  Ocs.  xi.  I.SOfl. 

•  rUlMn,  ibid,  xll  IBOB.  

•  EllK't«,  Ann.  Vhein.  Pharm.  cuxxvii.  310. 
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are  soluble  in  water,  the  least  soluble  beiDg  the  barium,  lead, 
silver  and  mercuroua  compounds. 

The  ethers  are  best  prepared  by  dissolving  the  nitril  in  the 
correspond] ug  alcohol  and  saturating  the  solution,  which  must 
be  cooled  by  a  freezing  mixture,  with  hydrochloric  acid.  They 
are  pleasant  smelling  liquids,  which,  as  ketones,  form  crystalline 
compounds  with  acid  sodium  sulphite.' 

Boiling-point. 

Methyl  benzoylformate,  CaH,.C0.C0j.CH3    .    .  246°— 248° 

■  Ethyl  benzoylformate,  CaHj,.CO.COj.CjHs     .    .  256°— 257° 

^RThe  homologues  can  only  he  distilled  without  decomposition 

^ider  diminished  pressure. 

^rtieoyZ/oTTnawiMie,  CgHj.CO.CO.NHj,  is  formed,  together  with 
the  acid,  by  the  action  of  concentrated  hydrochloric  acid  on  the 
nitril,  and  crystallizes  from  hot  water  in  plates,  which  resemble 
those  of  benzoic  acid,  or  in  flat  prisms,  which  melt  at  90° — 91° 
and  distil  almost  without  decomposition.  It  is  readily  soluble 
in  alcohol,  ether  and  dilute  alkalis,  from  the  last  of  which  it  is 
precipitated  as  the  hydrate,  CaH^.CO.CO.NHj  +  H^O,  which 
crystallizes  in  clear,  lustrous,  microscopic,  quadratic  prisms,  which 
are  almost  insoluble  in  ether  and  cold  water,  and  lose  water  and 
melt  at  G4° — 65°.  It  cryatallizea  from  tolerably  hot  water 
without  change,  but  the  anhydrous  compound  is  deposited  from 
a  solution  in  boiling  water,  and  is  also  obtained  by  the  evapora- 
tion of  the  alcoholic  solution.  This  hydrate  has  probably  the 
constitution  CgHs.C(OH}gC0.NHj. 

When  an  alkaline  solution  of  benzoylform amide  ia  slowly  run 
into  an  excess  of  hydrochloric  acid,  an  isomeric,  or  more  probably 
polymeric,  compound  separates  out  as  a  powder,  which  crystallizes 
from  alcohol  in  prisms,  which  melt  at  134° — 135°,  but  after 
being  kept  at  this  temperature  for  a  short  time  do  not  solidify 
until  the  temperature  has  fallen  to  90° — 80°,  the  normal  com- 
pound being  reproduced ;  it  is  also  converted  into  tlie  ncjrmal 
compound  by  boiling  with  water.  The  constitution  of  this 
substance  is  perhaps  represented  by  the  following  formula :  ^ 

C,H5.C.C0.NH, 

CgH^C.CO.NH, 
'  Jler.  DeuiKh.  Chtm.  Oa.  xti.  626. 
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It  may   aJao,   however,   be    similar    to    that    of    paraldchj^o 
(Part  I.,    p.  470). 

IsmiiTosophenylncfiic  acid,  C„Hs.C(N.OH)COjH,  is  formed  by 
tho  action  of  liydroxylamine  on  benzoylformic  acid,  and  i^  a 
crystalliue  mass  wliicli  is  readily  soluble  iu  wat^r,  alcohol  am] 
ether,  lias  an  aromatic  odour  and  melts  at  127° — 12S°,  It  U 
converted  into  amidophenylacetic  acid  by  tin  and  bydrochlwic 
acid.' 

Wiyl  isonUrosopketiylaeclatc,  CuHj,.C(NOH)CO.OC^s,  a 
obtained  by  the  action  of  hydroxylamine  on  ethyl  benzofl- 
formate,  and  crystallizes  from  boiling  water  in  long,  lastroiu 
needles,  melting  at  112° — 113°.' 

2311  BfOzoifl/orvumiiriU  CbHj;.CO.CN,  is  prepared,  as  already 
mentioned,  by  the  distillation  of  benzoyl  chloride  with  mercuric 
cyanide.  In  order  to  free  it  from  the  latter,  it  is  washed  with 
warm  water  until  a  portion  of  the  washings  does  not  give  a 
black  colouration  with  sulphuretted  hydrogen.  Wohler  anil 
Liebig  described  it  as  a  liquid  jjoasessing  a  penetrating  odour 
resembling  that  of  oil  of  cinnamon,  but  producing  a  flow  of  tears, 
and  having  a  sharp  but  sweet  taste,  with  an  after  taste  like  that 
of  hydrocyanic  acid.  Strecker  fouud,  however,  that  it  solidifies 
after  some  time  *  and  forms  splendid,  long,  transparent  asym- 
metric prisms,*  melting  at  33° — 34°. 

By  the  action  of  zinc  and  hydrochloric  acid  it  is  converted 
into  benzaidehyde  and  hydrocyanic  acid.'  Alkalis  decompose  it 
into  the  latter  and  benzoic  acid,  while  hydroxylamine  converts  it 
into  dibenzhydroxamic  acid  (Part  IV.,  p.  209).  In  these  reactiocs, 
therefore,  it  behaves  in  an  exactly  analogous  manner  to  benzoyl 
chloride  (Midler).  Wlien  its  ethereal  solution  is  treated  with 
zinc  ethide,  benzoic  acid,  ethylphenylkotone  CjH5.CO.C0Hj,  and 
zinc  cyanide  are  formed,  together  with  a  small  quantity  of 
Iciaoeyanidin,  CjjHjjNOj,  which  crystallizes  from  alcohol  ia 
colourless  needles,  melting  at  123° — 124'.* 

Fkenytdkkloracetic  acid.  CjH^  CClj.CO,H,  is  formed  by  th» 
action  of  chlorine  on  pheuykhloracetic  acid   in  the  sunlight,* 
and  its  ethyl  ether  is  obtained  by  treating  ethyl  benzoylformate 
with   phospliorous    chloride,      This    is    readily   saponified    by 
'  Miillar.  Ber.  Deiiiich.  Chem.  Ga.  ivL  1817. 
»  Qabrwl,  ibid.  xvi.  B17. 
'  Jnn.  CJuin.  Fharm.  xo.  fla. 

•  Bodewig,  Ber.  DmUteh.  CAem.  Oa.  lii  624. 
'  Kolbe,  Aim.  Chem.  Pharm.  ncviii.  344. 

*  Fruikland  »nd  Louis,  Journ.  Chtm.  Sae.  1880,  L  742. 
'  Radriaioivaki.  Ber.  DtvtvK.  Chtm.  Ga.  ii.  209. 
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sohoUc    potash,    the    potassium    salt,   which    crystallizoa    in 

isms  and  is  very  soluble  in  water  and  alcohol,  being  formed. 
Ite  free  acid  ia  liberated  by  the  addition  of  hydrochloric  acid  to 

I  aqueous  solution  of  this  salt,  and  remains,  after  extraction 
irith  ether  and  evaporation  of  the  latter,  aa  a  thick,  oily  liquid, 
which  solidifies  after  standing  for  some  time  in  a  desiccator,  to 
small,  very  deliquescent  tablets  or  cubes.' 

Elhyl  phmyldkhloracdcUe.  CoHs.CCl^.COyCjHs.  is  a  heavy, 
pleasant  smelling  liquid,  which  boils  at  263" — 266°. 

Phtnyldichioracttoniiril,  CgHj.CClj.CN,  is  formed  by  the 
action  of  phosphorous  chloride  on  benzoylformonitril,  and  is  a 
transparent  colourless  liquid,  which  has  a  characteristic  odour, 
boils  at  223° — 22-1°.  and  is  decomposed  by  caustic  potash  into 
potassium  benzoate.  cyanide  and  chloride.^ 

ifetanilrobenzoyl/ormic  acid,  CaH^(N0^C0.C02H,  is  prepared 
from  the  corresponding  amide  by  heating  it  in  tolerably  dilute 
alkaline  solution  on  tlie  water  bath  imtit  all  smell  of  ammonia 
has  disappeared.  The  solution  is  then  acidified  with  nitric  acid 
and  extracted  with  ether,  the  acid  being  left  on  the  evaporation 
of  the  latter  as  a  yellowish,  viscid  syrup,  which  solidities  in  a 
desiccator  to  small,  short  prisms.  It  melts  at  77°—  79°,  is  readily 
soluble  in  water,  alcohol  and  ether,  has  a  very  bitter  taste,  which 
also  cfaaracterizes  its  salts,  and  gives  the  same  reaction  as 
benzojlformic  acid  with  sulphuric  acid  and  benzene  containing 
Uuopbene.* 

MdanitrobetKoyl/ffrmumid£,C^'aj;^O^CO.CO.ii}i^.  is  formed, 
together  with  a  large  amount  of  raetanitrobenzoic  acid,  when  a 
mixture  of  equal  parts  of  benzoylformamide  and  potassium 
nitrate  is  brought  into  ten  parts  of  sulphuric  acid  at  —  10°,' 
and  may  also  be  obtained  by  the  action  of  the  most  concentrated 
cM  hydrochloric  acid  on  the  nitril.  It  ia  scarcely  soluble  in 
cold,  more  readily  in  boiling  water,  from  which  it  crystallizes  in 
white  or  yellowish,  narrow  prisms,  which  melt  at  151° — 152°. 

Mda»Uroi.rmay}foTmonitrU.  C8H/N0,)C0.CN,  ia  best  pre- 
[ared  by  the  distillation  of  metanitrobenzoyl  chloride  vrith 
mcxanie  cyaxiide  under  diminished  pressure  (Claisen  and 
Tbampaoo).  It  is  also  formed  in  small  quantity,  together 
with  a  laigB  amount  of  metanitrobenzoic  acid,  when  a  mixture 


k 
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of  beozoylformonitrU  and  potasaium  nitrate  is  brought  into 
well-cooled  sulphoric  acid  (Thompson),  and  is  a  thick,  Uglit 
yellow  liquid,  which  has  a  faint  odour  resembling  that  of 
benzoylformonitril,  boils  at  230° — 2315°  under  a  pressure  ot 
142 — 147  mm.  and  does  not  solidify  at  —  17°,  It  dissolves 
in  coucentrated  caustic  potash  solution  with  formation  o( 
hydrocyanic  acid  and  motanitrobenzoic  acid. 

Orthanitrobcnaoylformio  add,  CaH,(NOj)CO.COjH,  is  prepared 
from  its  amide  iu  a  similar  manner  to  the  meta-acid.  It 
separates  from  an  alkaline  solution  on  the  addition  of  hydro- 
chloric acid  aa  a  pate  yellow  oil,  which  soon  solidifies.  It 
dissolves  in  every  portion  in  tolerably  hot  water  and  crystallizes 
on  cooling,  frequently  only  after  standing  for  some  time,  in 
long,  hair-like,  lustrous  prisms,  which  probably  have  the  formula. 
CaH/NOj)CCOH),CO,H.  and  melt  at  46°— 47°.  They  lose 
water  over  sulphuric  water  and  then  melt  with  decomposition 
at  122°— 12; 

OHhonitrobfnse^lfffnnaviide,  CeH,(NOj)CO.CO.NHg,  is  formed 
by  tha  action  of  cold,  fuming  hydrochloric  acid  on  the  nitril,  and 
cryatallizes  from  hot  waterin  small,  white  prisms,  melting  at  189°. 

Orthonitrobemoylformonitril,  CoH,(NOj)CO.CN,  is  obtained 
by  heating  ortlionitrobenzoyl  chloride  with  silver  cyanide  to 
100°,  and  crystallizes  from  hot  petroleum-spirit  in  white,  strongly 
lustrous  prisms,  melting  at  54' " 

OrthohydToxijhen^ayl/orviie  acid.  C„H^(OH)CO.COjH,  has  been 
prepared  from  isatic  acid  (p,  77)  by  means  of  the  diazo- 
reaction.  It  crystallizes  from  a  mixture  of  benzene  and  petro- 
leum spirit  in  concentric  groups  of  needles,  melting  at  43' 
and  is  converted  into  ortholiydroxymandelic  acid  by  wat«r  and 
sodium  amalgam.* 

Veratroylearlo^lie  acid,  CaH/OCHj)jCO.C0,H.  is  formed, 
together  with  veratric  acid  (Part  IV.,  p.  354)  by  the  oxidation  (/t 
uiethyleugenol,  CgHj(0CH3)jCsHi,  with  potassium  permaH' 
ganato.  It  dissolves  very  readily  in  water  and  alcohol,  and 
crystallizes  from  anhydrous  benzene  in  fine  needles,  melting  af 
138* — 139°.  while  in  the  presence  of  water,  transparent  tablets 
are  formed,  which  effloresce  in  the  air.  It  is  converted  into 
veratric  acid  by  further  oxidation,  and  into  protocatecliuic  ncul 
by  fusion  with  potash.* 

'  Clilseu  and  Rliadwoll,  Err.  DeuUeh.  Chem.  Oca.  lii.  1845. 

•  IhiA.  «i.  S50. 

■  Bneyir  Bnii  Fribirli.  ihiA,  xvii.  fl73. 

'  "■■ tnil  Matamoto,  ifti'rf.  tx  HI. 


mMeiamidobcn2oi/l/oTmic  acid,  CoH,{NH JCO.CO^H,  is  prepared 
f  the  reduction  of  the  nitro-acid  with  ferrous  sulphate  in 
ine  solution.  It  is  only  shghtly  soluble  in  cold  water  and 
ilUzes  from  boiling  water  in  strongly  lustrous  needles  or 
,  which  are  almost  insoluble  in  alcohol  and  ether,  and 
"Secompose  on  heating.  The  hydrochloride  crystallizes  in  con- 
centrically grouped,  flat  prisms.  Thia  acid  also  gives  the 
characteristic  reaction  with  sulphuric  acid  and  benzene 
containing  thiophene  (Claisen  and  Thompson). 


I  SATIN,  C,H,NOj. 

2313  Tliis  compound,  the  name  of  which  is  derived  from 
Isatis  tinctorla,  the  woad  or  European  indigo  plant,  was  simul- 
taneously discovered  by  Erdmann  and  Laurent  in  1841.  The 
former  prepared  it  by  heating  indigo-blue,  CiflH^^jOg,  with  a 
dilute  solution  of  chromic  acid,'  and  the  latter  showed  that 
nitric  acid  can  be  employed  as  the  oxidizing  agent,^  They  also 
found  that  it  is  converted  by  the  action  of  alkalis  into  isatic  acul, 
CgH-NOj,  and  that  on  treatment  with  chlorine  and  bromine  it 
yields  substitution -products  which  had  been  previously  prepared 
by  Erdmann  from  indigo.' 

Hofmann  then  observed  that  isatin  is  converted  into  aniline  by 
fusion  with  caustic  potash : 

CsHsNOj  +  4K0H  =  C^HjN  +  SKjCO,  -I-  H^. 

In  this  way  he  prepared  the  substituted  anilines  from  the 
substitution-products  of  isatin,  the  discovery  of  these  being  of  the 
greatest  importance  for  the  development  of  the  theory  of  sub- 
stitution (Part  I.,  p.  15).     He  also  found  that  dilute  nitric  acid 
oxidizes  isatin  to  nitro-saUcylic  acid,  which  had  previously  been 
prepared  from  indigo  (Part  IV.,  p.  315),  and  subsequently  showed 
^^that  this  substance  is  also  formed  when  isatin  is  suspended  in 
^Bvatcr  and  treated  with  nitrous   acid,*  whilst  benzoic  acid   is 
^^H>rmed   in   the  presence    of  alcohol.^     It  followed  from  these 
^HbuHs  that  the    nitrogen   atom   in  isatin  is   directly  combined 

^^^P  *  t/oHrr 


\ 


'  jMim.  Frail.  Chtm.  xxiv. 
'  t/oHm.  PntH.  Chtia.  lii.  1 
f  Borycr  and  Rnopp,  ibUl.  c 


with  a  carbon  atom  of  the  benzeue  nucleus,  but  no  furtlter 
conclusions  as  to  ibe  constitution  of  this  eubstanc«^  could  be 
Jniwu.  The  study  of  Jte  reduction-products,  which  w-as  carried 
out  by  Laurent,  and  subsequently  by  Schtitzenberger,  was  oIm 
fruitless  of  results  in  tJiis  direction,  since  the  composition  of  these 
products  is  more  comphcaied  than  that  of  isatin  itseltl 

Baeyer  and  Knop,  however,  were  more  successful  and  their 
investigations  led  to  the  detenninsition  of  the  constitution  botli 
of  isatin  luid  indigo.  By  the  addition  of  hydrogen  and  the 
successive  removal  of  the  two  atoms  of  oxygen  they  prepared 
the  following  compounds,  which  have  already  been  described  : 

IsaUn CgHjNOj 

Dioxindol     ....  CgH^NO, 

Oiindol CgHjNO 

Indol CgHjN. 

Baeyer  then  found  that  osiudol  is  the  anhydride  of  orthamido- 
plienylacetic  acid. 

In  conjunction  with  Knop,  he  had  previously  prepared  a 
compound  by  the  action  of  nitrous  acid  on  oxindol,  which  they 
considered  to  be  nitroso-osindol,  but  which  subsequently  proved 
to  be  the  isonitroso-derivative  of  isalin.  By  the  reduction  of  this, 
Baeyer  obtained  amido-osindol,  which  was  converted  into  isatin 
by  osidation.  He  assigned  the  following  formuliB  to  these 
compounds  :  ' 


Nilroso-oxindol. 

,NH 
C'oH/     _>C0 


^*\, 


^CH(NO) 


Aniido-oxindoL 

C.H,<       >C0 
\CH(NK.J 


NH, 

an/      >co. 


Kekuli5  had  previously,  in  186!>,  proposed  tliia  formula  for 
isatin,*  and  it  was  con6rmod  in  1879  by  the  researches  of 
Claisen  and  ShatlwcU,  who  found  that  orthamidobenzoylformio 
acid  is  identical  with  isatic  acid,  isatin  being,  therefore,  its. 
au  hydride.* 

/NIL  ,NH. 


*\C0.C0.0H 


'\co/ 


It  followed  from  this  that  oxindol,  dioxindol  and  isatin  are  the  I 
inhydrides,  or,  as  Baeyer  terms  them,  the  lactams  of  orthamido-  J 
■  JItr.  Jkutach.  CAtm.  Ga.  xl  1228,        '  Jbid.  ii. 


PREPARATION  OF  ISATIN. 


An  extended  series  of  investigationa,  however,  has  ieil 
I  io  the  view  that  isatin  does  not  contain  the  imido-group 
liydroxyl-group,  its  con5titution  being  expressed  by  the 
g  formula : ' 

/CO. 
C,H,<        >C.OH 

^t  ia  therefore  the  laetim  of  isatic  acid,  orthamidobenzoyl- 
c  acid ;  its  lactam,  which  Baeycr  name^  psciutoimtiii,  is  not 
known  in  the  free  state,  although  some  of  its  derivatives  have 
tieen  prepared. 

He  gives  the  general  name  of  pseudo-compounds  to  com- 
pounds which  do  not  exist  in  the  free  state,  but  immediately 
pass  into  an  isomeric,  stable  fonn.^ 

It  may  here  be  mentioned  that  Blyth  and  Hofmann  hatl 
endeavoured  in  1845  to  convert  styrolene  into  isatin.  They 
lioped  to  obtain  the  base,  CgHjN,  by  the  reduction  of  nitro- 
styrolene  fp.  35),  and  expected  that  this  would  yield  compounds 
of  the  indigo  scries  on  oxidation,  among  which  isatin  might 
occur;  their  experiments,  however,  proved  unsuccessful.* 

Various  methods  of  procedure  have  been  proposed  for  the 
preparation  of  isatin  from  indigo, 

According  to  Knop,  500  grms.  of  very  finely  powdered  indigo 

are  heated  to  boiUng  with  1'5  litres  of  water  in  an  evaporating 

basin  of  10  litres  capacity,  since  the  reaction  causes  considerable 

frothing,  and  to  this  the  necessary  amount  of   nitric  acid,  of 

sp,  gr.  1'35.  is  added  as  rapidly  as  the  frothing  will  allow.  Wheti 

■^  indigo  contains  45  per  cent,  of  colouring  matter,  320  grms. 

^BF  acid  must  be  employed,  350  grms.  if   the  indigo  contain 

^BO  per  cent.,  &c.* 

According  to  Sommaruga,  50  grms.  of  good  indigo,  containing 
60 — 70  per  cent,  of  the  colouring  matter,  are  ground  as  fino 
as  possible  and  stirred  with  water  to  a  thin  paste,  which  is  then 
sated  to  boiling  and  treated  gradually  with  a  concentrated 
blution  of  30  grms.  of  chromium  trioxide.  The  boiling  is  con- 
^ued  until  the  light  foam  has  disappeared  and  large  bubbles 
jar  on  the  surface  of  the  liquid.  When  everything  has  been 
reviously  prepared,  four  operations  can  be  conducted  simul- 


'  Brr.  DcidKh.  Chfin.  G. 
'  Jbid.  xix.  163  ;  nee  hIm 
'  Ann,  ChttA.  Phann.  W, 
*  JoWK.  rraki.  Cbeia..  ii 
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taneously  and  completed  in  ten  minutes.  The  boiling  solutions 
are  then  filtered  and  deposit  the  isatin,  accompanied  by  a  little 
brown  resin,  on  cooling.  The  chromium  sesquioxide,  which 
remains  in  the  filter,  is  extracted  two  or  three  times  with  boiling 
water  and  the  extracts  added  to  the  mother-liquors,  which  are 
then  either  concentrated,  a  somewhat  impure  isatin  being  thiu 
obtained,  or  extracted  with  ether  after  partial  evaporation,  isatin 
being  taken  up  by  ether  from  an  aqueous  solution,  although  in 
the  solid  state  it  is  quite  insoluble.^ 

The  crude  isatin  is  then  purified  by  Hofinann's  method,* 
according  to  which  it  is  dissolved  in  cold  caustic  potash  and  the 
solution  treated  with  hydrochloric  acid  as  long  as  a  dark-coloured 
precipitate  is  formed.  As  soon  as  a  small  portion  of  the  filtered 
liquid  appears  of  a  pure  yellow  colour  and  gives  a  bright  red 
precipitate  on  the  further  addition  of  hydrochloric  acid,  the  resin 
is  filtered  off  and  the  isatin  completely  precipitated,  filtered  and 
washed  with  a  little  water.  The  yield  amounts  to  about  16 — 18 
per  cent,  of  the  indigo-blue  employed. 

Isatin  is  also  obtained  when  orthonitrophenylpropiolic  acid, 
which  is  manufactured  on  the  large  scale,  is  boiled  with  alkalis, 
and  this  reaction  takes  place  so  readily  and  with  so  good  a  yield 
that  Baeyer  considers  it  to  be  the  best  method  of  preparation.' 
It  is  also  formed  when  a  solution  of  orthonitrophenylpropiolic 
acid  in  sulphuric  acid  is  poured  into  water.  The  isomeric  isato- 
genic  acid  is  first  formed,  but  immediately  decomposes  into  isatin 
and  carbon  dioxide :  * 


.C=C.C02H  /COv 

CeH  /  =  C,H  /      \C. 


COjH  = 


.CO. 
CeH  /       \C.0H  +  CO^. 

Properties. — Isatin  is  slightly  soluble  in  cold,  readily  in  boiling 
water,  forming  a  yellowish  red  solution,  and  also  dissolves  freely 
in  hot  alcohol ;  it  crystallizes  in  dark  red,  monosymmetric  prisms, 
or,  when  rapidly  deposited,  in  small,  yellowish  red,  lustrous 
needles,  which  melt  at  200"* — 201"**^  and  partially  sublime  when 
carefully  heated.  It  imparts  an  unpleasant,  adhering  smell  to 
the  skin. 

*  Ann,  Chem.  Pharm.  cxc.  367.  '  Ihid.  liii.  11. 

'  Ber,  DeuUeK  Chem.  Gcs.  xiii.  2259 ;  sco  also  Forrer,  ibid.  xvii.  076. 

*  Baeyer,  ibid.  iW.  1741.  »  Baeyer,  ibid.  xv.  2094. 


I3ATIC  ACID. 


'MlicQ  a  solntion  of  isatin  in  sulphuric  acid  is  slukea  ap 
with  benzene,  which  contains  thiophene,  a  deep  bine  solution  is 
formed  (Part  IV.,  p.  75),  from  which  water  precipitates  inda^ 
ftfumiH.  C'ljHjNOS,  as  a  blue  powder.' 

A  blue  colouring  matter,  similar  to  indigo,  is  also  fonoed  when 
pyrrol  and  dilute  sulphuric  acid  are  added  U>  an  aqueous  solution 
of  isatin,  or  when  pyrrol  alone  is  added  to  a  boiling  solutJtHi  of 
isatia  in  glacial  acetic  acid.* 

Isatin  dissolves  in  caustic  potash  and  ammonia  fonuing  tt  i 
dark  red  solution ;  on  the  addition  of  silver  nitrate,  a  daric  red 
precipitate  of  silver  isatin,  CgH^AgNOj,  is  obtained,'  When 
alcoholic  solutions  of  isatin  and  silver  nitrate,  both  containit^ 
ammonia,  are  mixed,  a  crystalline  precipitate  of  C'gHj(NH,Ag) 
NOj.  of  the  colour  of  wine  lees,  is  formol  (LaorentJ. 

2313  Isatic  acid  or  Orthamidtjbenzoylfonnie  acid,  C,H,(NH^) 
CO.COjK,  is  formed,  according  to  Erdmanu  ami  Laurent,  by 
heatinganalkalinesolutionof  isatin,  the  red  colour  of  the  ftolution 
changing  to  yellow.  Baeyer  explains  this  change  by  aasumiog 
t  the  lactim  is  first  converted  into  the  lactam : 


tb°*  the  lactim  is  firs 


XOH  +  H,0  -  C,H,( 


JiCO  +  11,0  =  C.H/ 


:o— co.OH 


XH, 


Claisen  and  Shodwell,  as  previously  mentioned,  obtained  thii 
acid  by  reducing  orthonitrobcnzoyl formic  acid  in  alkaline  Bolutibn 
with  ferrous  sulphate.  It  is  left  after  the  evaporation  of  ita  solution 
in  vacuum  as  a  white,  indistinct  crystalline  powder.  Ila  aqueous 
solution  becomes  coloured  brownish-yellow  on  warming  and 
then  deposits  isatin.  Ita  salts  are  more  stable,  the  potassium 
salt  forming  light  yellow  crystals. 

Sarium  ualatr,  {C^H^NOj^jBa,  crystallizes  in  short,  colourless 
prisma,  which  are  only  slightly  soluble  in  water. 

Silver  isatate,  Cfi^O^A%,  separates  in  yellow  prisms  when 
hot  solutions  of  the  potassium  salt  and  silver  nitrate  are  mixed. 
'  atinaulphuTOM  add  is  not  known  in  the  free  state ;  its  salts 

r  umI  I^anu,  Btr.  Dtulieh.  Chem.  Ott.  xriiL  SS37. 

ycr,  arid.  xtL  1478  ;  Ciunkdo  BOd  SUbet,  ibid.  x*ii.  113  ;  M«yeT  uid 
ler,  ibid,  xvii.  103i. 
lantwit,  J(mm.  Pmkt.  Chen.  uxv.  108  ;  Bscyer.  Str.  DciiUeA.  Chem.  Oa. 


78  AROMATIC  COMPOUNDS. 


are  formed  by  boiling  isatin  with  the  acid  alkali  sulphites,  with 
which,  like  all  other  ketones,  it  combines. 

Potassium  isatinsulphite,  C8H5NO5.SO3KH+2H2O,  is  also 
formed  when  a  solution  of  potassium  isatate  is  saturated  with  sul- 
phur dioxide  and  evaporated.  It  crystallizes  in  pale  yellow  tablets, 
which  are  only  slightly  soluble  in  water  and  are  slowly  decom- 
posed by  hydrochloric  acid  in  the  cold,  but  rapidly  on  heating. 

2314  CJdorisatin,  CgH^ClNOg,  is  formed  when  chlorine  is 
allowed  to  act  upon  indigo  or  isatin  suspended  in  water  (Erdmano, 
Laurent).  It  is  best  obtained  by  suspending  isatin  in  boiling 
water  and  passing  in  chlorine,  in  the  sunlight,  until  the  crystals 
have  assumed  a  pure  orange-yellow  colour.  In  this  way,  as 
Erdmann  had  previously  stated,  the  product  is  obtained  quite  &ee 
from  dichlorisatin  (Hofmann),  while,  according  to  Dorsch,  botii 
substitution  products  are  formed.^ 

Chlorisatin  crystallizes  in  small,  lustrous  plates  or  transparent 
orange-yellow  prisms,  isomorphous  with  those  of  isatin,  which 
dissolve  in  200  parts  of  water  at  100**  and  about  1,100  parts  at 
0^  and  in  220  parts  of  alcohol  of  sp.  gr.  0'830  at  14°.     It  mdts 
at  243°  with  decomposition  and  partially  sublimes  in  transparent 
needles,  the  greater  portion  however,  being  decomposed.     Its 
powder  causes  sneezing ;  it  has  a  bitter  taste  and  is  quit«  odour- 
less, but  its  solution  imparts  a  very  unpleasant  and  exceedingly 
persistent  smell  to  the  skin  (Erdmann).     Like  isatin  it  gives  a 
crystalline  silver  ammonium  compound,  which  is  of  the  colour  of 
wine  lees  {lie  de  vin).     It  also  forms  compounds  with  the  acid 
alkali  sulphites.     When  a  solution  of  chlorisatin  is  treated  with 
caustic  potash,  it  first  becomes  deep  red  and  then  pale  yellow, 
while,  when  the  solid  compound  is  treated  in  the  same  way,  it 
becomes  almost  black  and  gradually  dissolves,  more  rapidly  on 
heating,   forming    a    light    yellow    solution.       ChoriscUic    acid, 
CgH3Cl(NH2)CO.C02H,  is  thus  formed,  but  is  very  unstable 
and  decomposes  immediately  into  chlorisatin  and  water  when 
liberated  from  its  salts. 

Potassium  chlorisatate,  CgH3Cl(NH2)CO.C02K,  crystallizes  in 
light  yellow  needles  or  nacreous  scales,  is  readily  soluble  in  water, 
with  difficulty  in  alcohol  and  has  a  very  bitter  taste.  Other  salts 
have  been  prepared  from  this  by  double  decomposition,  the 
following  being  characteristic. 

Lead  chlorisatatc,  (CeH8Cl.NH2.CO.C02)2Pb4-2H20,  forms  a 
lustrous    yellow,    gelatinous   precipitate,   which    soon    becomes 

*  Journ.  Prak't.  Chem.  [2]  xxxiii.  49. 
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crystiUliue  and  assumes  a  splendid  flcarlot-red  colour.  It  form» 
a  yellow  solution  in  boiling  waUir  &uU  ncponiUa  on  cooling  iii 
scarlet  gnmitles. 

The  copper  salt  is  a  yollowiah  brown  precipitate,  wliicli 
suddenly  becomes  deep  blood-red  coloured  and  in  di^poxittMl  u  a 
heavy,  granular  powder.  This  remarkable  property  has  bePD 
carefully  investigated  by  Erdmann  in  the  caae  of  tlie  corro- 
sponding  salt  of  dicLlorisatic  acid,  which  behaves  in  a  prociMily  I 
similar  manner.  | 

i>tc^/(wtsn/i»,CgH'sCljNOj,iB  formed,  together  with  chloriaatin, 
by  the  action  of  chlorine  on  indigo  8uap(;nd<;d  in  wal^^r  aiul  in 
separated  from  the  mono-substitution  proilnctbyrocryBtaliuutiKi] 
from  alcohol,  in  which  it  is  much  more  readily  flolublo.  Il 
crystallizes  in  small,  red  plates,  uceUlus  or  T'lur-aJdetl  priamn, 
melts  at  186°  (Dorach),  dissolves  at  14'  in  2i)'3°  ofalcoliol,  t^Kp. 
gr.  0830,  and  combines  with  tho  acid  alkali  sulphiteii. 

It  forms  a  deep  red  solution  in  cauatic  polA«h,  whjt^h  bocoinini 
pale  yellow  on  heating,  rfwWorwa(«:wirf,C,H,Cl,(Nir^C'O.CO,I{ 
being  formed.  This  Biibstatice  is  precipitat«<]  by  acida  froir. 
the  concentrated  solution  as  a  yellow  powder,  whieh  iit  rmdilj 
soluble  in  water  and  decomposes  at  lOCi'  into  water  and  dichlor- 
isatin;  this  decomposition  takes  place  in  Holiition  at  60*,  th« 
light  yellow  colour  changing  to  reddiJth  yellow  ami  dicblorliMtin 
being  deposited  on  cooling. 

Potaesiuin  dichlnri^iUaic,  C„n,CI,(NH^CO.CO,K  +  H,0,  crys- 
tallizes from  alcohol  in  light  yellow  plat^M  or  ueedloi,  which  havo 
a  metallic  lustre. 

Its  solution  gives  a  yellow  precipitate  with  lead  acvtatc,  wtiiiJi 
does  not  change  ifa  colour. 

Copprr  dichlorixaiaU.  {CaHjCI,(NHJCO,CO^,  Cii,  is  obtainwi 
us  a  precipitate  resembling  ferrous  hydroxide,  which  after  a  few 
seconds  becomes  flocculent  and  coloured  polo  groenixh  yellow 
and  is  finally  deposited  as  a  heavy,  carmino-red,  granular  powder. 
A  microscopic  examination  shows  that  hair-like  or  foliacoomi 
groups  of  crystals  are  fonned  when  the  greenish  colouration 
appears,  and  that  when  the  colour  cluuiges  to  TmI,  which  appears 
tirst  at  isolated  spots  and  is  then  rapidly  transinitted  through 
the  entire  mass,  thcK  crystals  are  replaced  by  irreguhir, 
transparent,  red  granules. 

The  dry,  carmine-red  powder  which  is  well  adaptoii  for  uwo  as 
a  pigment,  takes  a  gold  lustre  when  pressed  with  a  li;u-d  body 
(Erdmann). 


Jtromita/in,  CgH^BrNOj,  vias  obtatoed  by  EnlmaaQ  in  small 
qnfintitf,  accompanied  byn  much  larger  amount  of  dibromisatb, 
by  the  action  ot  bromine  on  indigo,  while  Laurent  could  only 
obtain  tho  di -substitution  product  by  the  action  of  bromine  ai 
isatin.  Hofmann.  however,  found  that  it  is  fonncd  whe 
is  treated  with  bromine  water,  even  in  the  sunlight.  It  cofs 
responds  to  cblorisatin  in  all  its  properties,  and  the  similarity 
between  these  substances  is  so  great  that  Hofmaun  referred  b 
Erdinanu's  and  Laurent's  papers  on  chlorisatin  for  an  account  d 
its  chemical  behaviour.'     It  melta  at  255°  (Eaeyer). 

Bromisatic  acid  and  its  salts,  which  have  been  examined  bf 
Gerioke,  also  resemble  the  corresponding  chlorine  compounds  iit 
every  respect.* 

i>i5rt>j»waitn,CjHgBr,N0o,is  best  prepared, according  to  Baeyer^ 
by  treating  a  solution  of  isatin  in  glacial  acetic  acid,  saturated 
at  100°,  with  about  twice  as  much  bromine  as  is  necessary  for  tl 
formation  of  dibromisatin  and  then  heating  for  15-20  hours  on  lb 
water  bath.  It  separates  on  cooling  in  orange -colon  red  needle^ 
which  are  puriliod  by  conversion  into  potassium  dibromisatatey 
which  is  only  slightly  soluble  in  water.' 

Dibromisatin  crjstallizes  from  alcohol  in  four-sided  j 
which  melt  at  250°,  and  is  much  more  readily  soluble  than  tl 
monobromo-compound.  According  to  Baeyer,  this  is  obviously  dm 
to  the  fact  that  the  first  bromine  atom  takes  the  para-poaitiiM 
and  the  second  the  ortho-position  to  the  nitrogen  atom.     Tin 
ofiect  of   the    bromine    atom    in    the   ortho-position    is   alsi 
shown   by   the    fact   that   the   salts   of   dibromisatin   and   di- 
bromisatic  acid  itself  are  much  more  stable  than  the  derivativa 
of  bromisatin.     The  second   bromine   atom,  however,  j 
subsequently  be    shown,  is    actually   situated    in    the 
{wsition. 

Potassium  dibroviisttlin,  CgHjKBrjNOj,  is  obtained ,  according  ti 
Laurent,  by  the  addition  of  alcoholic  potash  to  a  hot  alcohols 
solution  of  isatin,'  in  the  form  of  block  spangles,  which  appeS 
blue  by  transmitted  light.  It  is  also  formed  as  a  bluish  \i<A 
powder  by  the  action  of  dilute  caustic  potash  solution  on  ethyl 
dibromisatin  (Baeycr). 

Silver  dibrmnisatin,  CgH^gBr^NO,.  is  prepared  in  a  simih 
manner  to  ^verisatin  and  is  a  brownish  violet  powder  (Baeyer). 

Vihumisalic  mid,  C,H^r,(NH;)C0.COjH,  is  foiined  by  thai 

>  Ann.  Chan.  riifnA.  liii.  (0.  '  Joiirn.  Frail.  Chem.  xrv.  ]7fl. 
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dccoiu position  of  its  irotassiuiii  salt  and  is  n  yellow  powder, 
readily  soluble  in  water,  which  is  converted  iuto  dibromisatiu  by 
drying. 

'potassiuin.  dUrromisalale.  C(,HjBr3(NHj}CO.COjK  +  H30,  is 
formed  by  heating  dibromisatin  with  caustic  potash  and  crystalUzea 
ia  lustrous,  straw-yellow  needlea,  which  are  only  slightly  soluble 
in  wat«r.  The  copper  salt  behaves  in  a  similar  manoer  to  tJiat 
of  dichlorisatic  acid  (Erdmann). 

2315  Etlurs  of  isaiin  and  the  hromisalins  are  obtained  by  the 
aetion  of  alcoholic  iodides  on  the  silver  compounds : ' 


C,H,< 


'\-N. 


^COAg  +  CHgl  =  CgH,- 


COCH,  +  Agl. 


Mfthylisatin,  CgHj(CHj)N02,  crystalUzes  from  hot  benzene  in 
tolerably  large,  blood-red  prisms,  melting  at  101° — 102°,  and  is, 
like  the  salts  of  isaiin,  a  very  unstable  substance,  changing 
I  spontaneously  after  a  short  time,  and  frequently  immediately  after 
Ha  preparation,  into  methijlisalo'id,  C,jH,jN,0,,  a  yellow  [wwder, 
which  crystallizes  from  alcohol  in  small  yellow  needles,  melting 
with  decomposition  at  219°,  and  is  converted  into  isatic  acid  by 
boiling  with  caustic  soda. 

Meihylbromisatin,  CgHjBr(CHj)NOj,  forms  blood-red  needles, 
which  melt  at  147°  and  readily  change  into  metkplbromUaiuid, 
which  melts  at  230°— 231°. 

Eihylbromimlin.  CgHjErCCjHJNO,,  crystallizes  from  hot 
benzene  in  long.blood-red.prismatic  needles,  melting  at  107° — 109°. 
On  the  addition  of  caustic  potash  solution  to  its  alcohoHc  solution, 
it  ia  first  coloured  reddish  violet  and  then  yellow,  bromisatic  acid 
being  formed.  When  preserved  for  some  time,  it  changes  into 
rthyilfromimtiftil.  G^^^fiT^fi^.  which  is  more  rapidly  formeil 
when  the  original  ether  is  dissolved  in  acetic  anhydride.  In  this 
case  the  isatoid  is  deposited  after  two  days  in  orange-yellow 
needles,  which  melt  with  decomposition  at  2+4° — 2+5°  and  dissolve 
in  dilute,  boiling  caustic  potash  solution  with  a  red  colour, 
which  soon  changes  to  yellow,  bromisatic  acid  being  formed. 
The  constitution  of  these  isatoid  ethers  is  quite  unknown ; 
ir  empirical  forrauUe  correspond  to  compounds  of  isatin  or 
misatin  with  the  ethers  of  these  : 

CgHsNO,  -I-  CsH,(OH^NO,  =  C,jH,jNjO.. 
CnH.BrNO.  -t-  CgHaBr(C,HJNOj  =  C,gHijBrjN,0,. 
I  DMj-ernnit  Oekononiiclp*,  i'nd.  y\-\.  20flS. 
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£thyMibrmnisaiin,  C^U^t^{G^U^'SO^,  ■  crystallizes  from 
alcotiol  in  blood-red,  spherical  aggr^ates,  containing  alcohul  it 
cnstidlization,  which  is  soon  lost  in  the  air ;  the  crystals  beconiK 
dull  and  then  melt  at  87° — 89°.  Dilute  caustic  potash  converts  il 
into  potassium  dibromisatin.  It  does  not  change  into  an  isatoiil 
ether  either  Bpoulaneously  or  on  treatment  with  acetic  anhyiiride. 

mh^t  dibTomiKataU,  CoH,Br,(NHj)CO.COj.CjH5,  is  forme.!  by 
the  action  of  ethyl  iodide  on  silver  dibromisatate  and  crystallizes 
in  yellow  tablets,  which  melt  at  105°  and  are  not  converted  into 
ethyl  dihromisatio,  hut  into  dibromisatin  on  heating : 


C,ftBr,< 


NH, 


'^CO.CO.OCjHj 


'  CgH,Br,< 


N^v 


\co/ 


,C.OH  +  HO.CjHs. 


3316  A'itro-istUin,  CaH/N0s)N0j,  is  obtained  by  the  addition 
of  the  calculated  quantity  of  potassium  nitrate  to  a  solution  of 
isatin  in  ten  parts  of  sulphuric  acid,  which  is  cooled  by  a  freezing 
mixture.  After  standing  for  some  time,  the  liquid  is  poured  on  to 
ice  and  the  separated  product  crystallized  from  alcohol.  It  fomu 
yellow  needles,  which  crystallize  in  rosette-shaped  aggregates, 
melt  at  226° — 230°  and  form  a  red  dish -yellow  solution  in  caustic 
potash,  which  docs  not  become  lighter  coloured  on  heating.' 

yUrobromiMlm,  CgHjBr(NOJNOj,  is  prepared  from  bromisatia 
in  a  similar  manner  to  nitro-isatin  and  ciyBtollizes  from  alcohol 
in  ormige-yellow,  warty  masses,  composed  of  small  plates,  which 
melt  with  decomposition  at  237°.  It  forms  a  dark  red  solution 
in  caustic  soda,  an  orauge-yellow  precipitate  being  then  produced, 
so  that  the  colour  of  the  solution  becomes  lighter.  This  pre- 
cipitate dissolves  when  the  solution  is  boiled  and  does  not  separate 
out  again  on  cooling,* 

Jsatinsulphonic  acid,  Cyi,N0jS0jH+2Hj0.     When   indigo 
is  dissolved  in  fuming  sulphuric  acid,  iiidigo-bluc  sulphurie  a 
or  indigotindtmlpkonie  acid,  C,8H^NjOj(S03ll)(,  is  formed, 
sodium  salt  of  which  is  brought  into  the  market  under  the  namAB 
of   indigo-carmine.     Oustav    and   Adolph    Schliepcr    obtainedfl 
isatinaulphouic  acid,  or  as  they  named  it  isatinsulphuric  acid,  h 
the  oxidation  of  this  witli  hot,  dilute  sulphuric  acid  and  pota*^^ 
sium  dichromate.     They  prepaieJ  the  potassium   salt  by  thf 
addition  of  potassium  nitrate  to  the  hot,  filtered  solution,  con-j 


verted  this  into  the  barium  salt  and  finally  liberated  tbo  free  acid 
■with  sulphuric  acid.*  It  forma  a  yellow,  crystalline  mass,  which 
liaa  a  silky  lustre  and  a  strongly  acid  taste,  dissolves  readily 
in  water,  with  more  difficulty  in  alcohol,  and  becomes  anhydrous 
at  100°,  Nitric  acid  does  not  attack  it,  even  on  boiling,  while 
pota&dium  chlorate  and  hot  hydrochloric  acid  convert  it  gradually 
into  clJoranil.     Its  solution  dyes  rilk  and  wool  orange-red. 

PotaaaiuM  igaiiiisidpltmuUe,  CgH^NOgSO^K  +  Hp,  forms  a 
crystalline  powder,  consisting  of  golden-yellow  needles,  which 
dissolve  in  about  20  parts  of  cold  water,  more  readily  in  hot 
water,  and  are  not  attacked  by  boiling  concentrated  hydrochloric 
acid. 

Sodium.  imlin^dpItoTiate,  CgHjNOgSOgNa  +  2HgO,  is  ob- 
tained by  the  addition  of  a  large  amount  of  common  salt  to  the 
hot,  saturated  solution  of  the  pota^inm  salt.  It  crystallizes 
on  cooling  in  lai^e,  bright  red  tablets. 

Barium  Uaiinsulphwiatc,  (C8H^NOjSOs)5Ba  +  4HjO,  is  formed 
-when  a  barium  salt  is  added  to  an  isatinsulpbonate  in  acid 
solution  and  even  when  the  free  acid  is  added  to  a  solution 
of  barium  chloride  or  nitrate.  It  forma  brilliantly  lustrous, 
scarlet-red,  crystalline  scales,  which  are  insoluble  in  alcohol 
.■ind  slightly  soluble  in  cold,  more  readily  in  hot  water. 

Sulpho-isatic  acid.  CoHjCNH^CSOsHJCO.COjH.  The  salts  of 
this  acid  are  formed  when  the  preceding  compounds  are  heated 
with  alkalis.  They  are  of  a  yellow  colour,  crystallize  well,  and 
are  reconverted  into  isatiuaulphonates  by  hydrochloric  acid. 

Imiiii  ehXoridf;  CjHjNOCl,  is  obtained  by  heating  isatin  with 
benzene  and  phosphonia  chloride.  It  cryatallizea  on  cooling  in 
small,  brown  needles,  forms  blue  solutions  in  other,  alcohol,  &e., 
rapidly  decomposes  in  moist  air  and  is  converted  into  isatin  by 
caustic  potasli,  while  ammonium  sulphide  converts  it  intoindigo- 
blnc:* 

2C.H./         ^CCl  +  4H   = 

^\ 

Bmviisalin  eJiloride,  CgHjBrNOCl,  is  prepared  in  tRe  same 
tmuiner  from  bromisatin  and  crystallizes  in  small,  reddish-browu 


M 


AROMATIC  COMPOUNDS. 


lustrous  needles,  which  form  solutions  of  this  colour  in  aicoLul, 
ether  and  benzene  and  are  converted  into  bromindigo  by  the 
action  of  hydriodic  ncid.' 

2317  Mtthylp3eudj>-isatiih,  CaH40,NCHj,  is  fonned  when 
mefiiylindol,  CgHoNCH^,  or  methyUndolcarbosylic  acid,  C,Hj 
(NCHjjCOjH,  is  treated  with  Bolution  of  sodium  hypobromite 
and  the  crystalline  bromine  compound,  CjIIgBrjNCHj,  which  is 
fonned,  decomposed  with  caustic  soda  solution.  The  formatim 
of  the  m ethyl pseudo-isatin  can  be  simply  explained  by  tha 
following  equation : 


C«H,< 


I 
CH, 


,CH-f3BrOH  =  CaH, 


CO  . 

I 
CH, 


.C0+3HBr+n,a 


It  can  also  be  obtained  by  the  nse  of  sodium  hypochlorite.* 
It  crystallizea  from  hot  water  in  splendid  red  needles,  wtiidi 
melt  at  134°,  and  in  its  other  properties  resembles  the  ethyl 
compound,  which  has  been  more  carefully  investigated. 

£thj)lpie.udo-isatin,  CgHjOg.NCjHj,  which  is  prepared  ia  & 
similar  manner  from  ethyl indolcarboxy lie  acid,  was  first  obtained 
by  Baeyer  by  dissolving  ethyl pseudo-isatin-o-e thy loximo  (p.  94) 
in  acetic  acid  and  treating  it  with  zinc  dust,  tbe  mixture  beiDg 
well  cooled,  until  the  yellow  colour  of  the  solution  disappeared. 
It  was  then  diluted  with  water  and  boiled  with  ferric  chloride 
for  five  or  ten  minutes.  The  ethyl  pseudo-isatin  was  theo 
extractetl  with  ether,  removed  from  the  ethereal  solution  by 
caustic  soda,  liberated  by  acidification  and  again  extracted  widi 
ether.  It  remained  on  evaporation  in  blood-red  tablets,  similar 
to  those  of  azobenzene." 

It  is  readily  soluble  in  alcohol  and  hot  water,  with  greater 
difficulty  in  ether,  melts  at  05°  and  volatihzea  when  more 
strongly  heated,  with  formation  of  a  greenish-yellow  vapour.  It 
dissolves  in  alkalis  to  a  yellow  solution,  a  salt  of  etiij/lisatic  add, 
Can,[N(CjH6)H]C0.C0jH,  being  fonned,  whereas  isatin  itse« 
ia  first  converted  into  its  violet  salt  and  tben  into  the  yellow 
isatate.  This  salt  yields  ethylpseudo-isatin  on  decomposition 
by  acids. 


PSEUDO-ISATIN  DEHIVATIVES. 


Barium  ctliyliioiale,  (C^^^^O^^&a.,  is  formed  by  dissolving 
ethylpseudo-isatin  in  baryta  water  and  crystallizes  from  the 
concentrated  solution  in  pure  jellow,  lustrous  needles.  When 
silver  nitrate  is  added  to  its  solution,  silver  cthylisalate  separates 
in  flat,  yellow  needles,  which  are  sliglitly  soluble  in  water. 

Ethyl pseudo-isatin  yields  an  indophenin  with  sulphuric  acid 
and  benzene  containing  thiophene,  which  forms  a  blue  solution  in 
ether  and  is  thus  distinguished  from  that  given  by  iaatin.  which 
is  absolutely  insoluble  in  ether. 

It  is  not  attacked  by  concentrated  hydrochloric  acid  even 
at  150°  and  therefore  contains  the  ethyl  group  very  firmly 
combined,  while  ethylisatin  is  saponified  by  dilute  alkalis  even 
in  the  cold  (Baeyer). 

Bcnzylyseiitio-uiatiit,  CsH^OjNCHj.C^Hj,  has  been  prepared  by 
the  osidation  of  benzylindol  (p.  S9)  and  crystallizes  from  hot 
water  in  silky,  red  needles,  melting  at  131°.^ 

Acetyipscudo-isatin,  CgHjO^CO.CH^,  is  formed  by  heating 
isatin  with  acetic  anhydride : 


C,H, 


/CO,         .. 
C,H,<  >C< 


OH 


n/ 


OO.CHj 
^CO.CH, 


I 


,co, 

,<  >C<  =C,H,<  >CO+HO.CO.CH, 

^-N-/    \O.OO.OH,  \-N-/ 


(JO.CH, 


UO.CH, 


[t  crystallizes  from  beuzeue  in  yellow,  prismatic  needles,  which 
are  slightly  soluble  in  cold  water,  readily  in  alcohol  and  melt  at 
141°.  On  boihng  with  water,  or  more  rapidly  with  hydrochloric 
acid,  it  is  converted  into  isatin,  whde  chromic  acid  oxidises  it  to 
acetorthamidobenzoic  acid,  the  first  product  being  probably 
acetanthranil   (Part  IV.,  p,  240),  winch   then    combmea   with 


jrater  ;^ 


00s 


[  C,H,/      Vo 

VN  /CO.OH, 
,C0 
C.H.<I 


,co 

+  O  =  C,H,<  I 


^N<S 


m  AROMATIC  OOMPOnSDS. 

Aai^imtie  neid,  C^^(NH,CO.CH^CO.CO,H.  is  obtained  by 
the  addition  of  dilate  salphiinc  acid  to  a  solution  of  ac 
peeado-isatiD  in  cold,  dilute  caustic  eoda.  as  a  yellow  crystalline 
powder,  which  ciystalliz^s  &om  alcohol  in  colourless  needles, 
tneltiiig  at  160°,  aad  is  coarerted  into  isatin  by  boiling  hydio- 
cfalorie  acid.*  Sodium  anmlgatn  reduces  it  in  acetic  add 
solution  to  acetylhydiidinic  acid  (p.  5i}. 

Aoetylisulic  acid  is  more  stable  than  Uatic  acid,  while  ethyl- 
isKtic  acid  is  not  known  in  the  free  state.  The  stability  of 
isatic  acid  is  therefore  increased  when  the  hydrogen  of  the 
amido-gToap  is  replaced  by  an  acid  radical,  but  is  diminished 
by  the  introduction  of  an  ethyl  group  (Baeyer). 

AeftyUmrnxopemdo-isaiiK,  CgH,BiO,NC0.CEU,  is  ftMined  by 
boiling  bromisatiu  with  acetic  anhydride  for  some  time  and 
crystallizes  from  benzene   ba   Htrav-yellow  prisms,   melting  at 

iTo"— nr. 

-^«riy»rtw<i«?fKa«rf,C,H,(NH.CO.CH^CO.CO,H,  is  obtained 
by  the  addition  of  an  acid  to  a  solution  of  acetyl  bromopseudo-isatin; 
it  geparates  out  in  fescicuiar  groups  of  colourless  needles,  whidt 
melt  at  178' — 180°  with  evolution  of  gas.  The  acetyl  granp  in 
this  compound  is  more  fimdy  combined  than  in  acetylisatic  acid) 
since  it  does  not,  like  the  latter,  give  the  indopbenin  reacUon 
■HJth  benzene  and  sulphuric  acid  in  presence  of  lliiophene.' 

2318  Tolvr^isaiin,  CjjH,^0.  Pure  benzene  does  not  react 
with  isatin  and  sulphuric  acid,  whereas  toluene  immediately 
enters  into  combination  when  It  is  shaken  up  with  a  solatioo 
of  isatin  in  sulphuric  acid,  the  red  colour  changing  to  greeuisk- 
brown  and  toluisatin  being  formed.  It  crystallizes  from  alcohol  IQ 
colourless,  lustrous  needles,  which  melt  at  200° — 201°,  and  an 
insoluble  in  caustic  potasli  even  on  boiling,  but  dissolve  in  fi 
caustic  potash  without  decomposition. 

Ethyltolu-iaalin,  CjjH,g(CjHs)XO,  is  obtained  by  heating 
tolu-isatin  with  ethyl  iodide  and  sodium  ethylate  and  crystallizes 
from  ether  in  small  plates,  which  melt  at  10S°  and  ate  not 
attacked  by  boiling  alcoholic  potash  or  by  heating  with  hydro- 
chloric acid.  The  same  compound  is  formed  when  ethyl- 
psoudo-isatin  is  shaken  up  with  toluene  and  sulphuric  acid, : 
well  OS  when  ethyl  tolindolcarboxy lie  acid  is  oxidized  with  sodium 
hypochlorite.' 

'  SuitU.  Btr.  Ptutteh.  0um.  Ga.  li  5,-4. 

'  B»ojcr,  ihid.  i».  20111). 

)  Utgcli  ^lui.  Chem.  Pharm.  xxiii.  91(>. 


I  Tolu-isatin  13  therefore  a  derivative  of  pseudo-iaatiu  and  13 
mod  ill  the  foUowiDg  manner: 

/C,H,.CH, 

...  >C0  +  2C,HrCH,  =  C,H,<  >C0         +H,0. 


,/ 


r  c,u,( 


'\_ 


^COH  +  NH,  -  C.H.. 


/      >C.OH  - 


H.O. 


i  may  therefore  be  termed  diiolyl&xindol} 

\Phcnolisaiin.  Cj^H^jNOj,  fe  formed  when  sulphuric  acid  i3 
Wed  to  a  Bohition  of  isatin  in  phenol  and  crystallizes  from 
blorofotm  in  fine,  white  needles,  which  melt  at  220°,are  readily 
Dlable  in  alkalis  and  are  rcprecipitated  by  acids.  It  probably 
B  the  following  constitution  : 

,C,H,.OH 
^0-f  C,H,.OH 

Isatin  not  only  condenses  with  hydrocarbons  and  phenoU,  but 
also  with  tertiaiy  bases  (Baeyer  and  Lazanis). 
^L    3319  Imesatin,  CgU^NgO,  is  formed  by  the  action  of  ammonia 
^HQ  isatin : 

I 

In  order  to  obtain  it,  ammonia  is  passed  into  warm  ether  in  which 
isatin  is  suspended.     It  crystallizes  on  evaporation  in  odourless, 
dark  yellow,  rectangular  prisms  and  is  converted  into  isatin  by 
K    heating  with  alkalis  or  acids  (Laurent). 

H  Laurent  obtained  other  complex  substancea  by  the  action  of 
B.uamouia  on  isatin  in  presence  of  alcohol, 
^b  liatindiamide,  C,flHijN(0,,  is  the  name  given  by  Soramaruga 
^Bo  a  substance,  which  is  formed  among  others  when  isatin  ia 
^meated  to  100°  with  alcoholic  ammonia.  It  crystallizes  in  light 
yellow,  matted  needles,  which  are  insoluble  in  water  and  only 
diseolve  slightly  in  alcohol. 

Isaiindiamide  hydrochloride,  C,gH,jN,Oj.HCI,  forms  a  yellow, 
cr^'Stalline    powder,   which    is   scarcely   soluble   in   cold,   only 
slightly  in  hot  water  and  loses  hydrochloric  acid  when  boiled 
with  water. 
/s(i(MufM!mMfe8u/pAa(e,C,jH„N^Oj.SO^H2,  crystallizes  in  light 

'  Itocf  cr  and  LamniB,  Ber.  JDeiUteh.  Chtin.  Oa.  iviii.  2(338. 
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yellow  Deedles,  which  form  groupa  resembling  "crabs'  eyes' 
{lapw  cmicrortim). 

Monamido-isatin,  C„H,,NjOj.  is  formed  by  boiling  the  diamide 
with  caustic  potash  and  crystallizes  from  alcohol  in  small, 
yellowish  needles,  which  are  readily  soluble  in  alkalis,  witb 
which  they  combine, 

Oxydimidodiaviido-isatm,  C,gHnN„Oj,  ia  obtained  together 
with  the  diamide  and  crystallizes  from  hot  water  or  alcohol  in 
needles,  which  tasto  sweet  and  then  acrid.  It  combines  with 
acids  to  form  salts,  which  are  ci'ystalline  and  yield  solutions  which 
ejcbibit  a  splendid,  bluish-red  fluorescence,' 

Phenylhydrazine-iTnfxativ,  is  formed  when  an  aqueous  bo!u- 
tion  of  isatin  and  pheoy  {hydrazine  hydrochloride  is  heated  to 
boiling: 

N^=C.OH  N_=C.OH 

I  I 

CaH,— CO 

It  crystallizes  from  boiling  alcohol  in  fine,  yellowish-red  needles, 
melting  at  210' — 211°,  A  solution  of  one  part  of  isatin  in 
2,000  parts  of  water  gives  a  precipitate  of  this  compound  after 
a  few  moments,  and  even  when  the  solution  is  only  one-tenth  of 
this  strength  the  fine  needles  can  be  detected. 

FkenyliviC'Satin,  CgHj(CgHj)NjO,  is  prepared  by  heating  aniline 
with  isatin  and  a  little  absolute  alcohol :  ^ 


+  NgHs-C-K.  =  11  +  H,0, 


CflH, 


CO. 
/  ^C.OH-f-NH,.CuIL  = 


,C=N.C„H. 
(     >C.OH    -I-  H,0. 


It  is  also  formed  when  aniline  is  heated  with  dichloi-acetio 
acid.* 

Phenylimeaatin  crystallizes  from  alcohol  in  stellate  groups  of 
yellow,  pointed  prisma  and  is  decomposed  into  isatin  and  anilius 
by  heating  with  alkalis  and  hydrocliloric  acid. 

If  the  homolognes  of  aniline  be  employed  in  this  reaction, 
homologous  imesatins  and  isatins  are  formed,  the  best  known  of 
which  is  that  prepared  from  paratoluiiline,  which  will  therefore 

I  SommarugR,  Ann,  C/iein,  FKann.  cx^.  SG7  ;   ci 
5  J  5. 
'  E.  Fisrlicr,  Ser.  IMOuh.  Chan.  Oa.  iTiL  677. 

•  Engelhwdl,  Jrnrn.  l-ralt.  i.'hfm.  [1],  xix.  3S8, 

*  r.  J.  Meyer,  Scr.  DciUich.  Chan.  Ga.  x\\.  29)2 
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be  described  here,  although  it  belongs  to  the  group  of  compounds 
with  nine  atoms  of  carbon. 

PaTalolyljnTdme-thylimemfin,  C|(H,gNjO,  was  prepared  bv 
P.  J.  Meyer  by  beating  paratoluidine  with  dicbloracetic  acid.' 
Dibromacetic  acid  may  also  be  employed  in  its  preparation. 

Paratolylparamcthylamidoxindol,  is  the  first  product  of  the 
reaction : 

CHCU 
2CHa.aH..NH„  +1         '       = 
COOH 


,CHr-NH(CaH,.CH,) 
CH,.C,H,<  >C0  +  2HC1  +  H,0. 


Tliis  substance  crystallizes  from  hot  alcohol  in  small,  white 
ueetlles  and  forma  a  solution  which  has  a  persistent,  biting  taste, 
rapidly  absorbs  oxygen  from  the  air  and  ia  oxidized  by  an 
ammoniacal  silver  solution,  the  imesatin  being  formed  and  a 
splendid  silver-mirror  deposited ;' 


,CH— NH(C.H,.CH,) 
I  -^     >C0  +  O  = 


,Cf=N.C.H,.CH, 


I  It  is  insoluble  in  water  and  crystallizes  from  hot  alcohol  in 
Jden-yellow,  lustrous  needles  or  plates,  which  melt  at  259°  to 
dark  red  liquid.  When  treated  with  concentrated  caustic  soda 
solution,  it  forms  a  salt,  which  crystallizes  in  red  prisms  and  is 
decomposed  by  water. 

EthyllolylparamtOiylimesatin,  (^^^^^{C^^T^fi,   is   obtained 

Bf  heating  the  imesatin  with  ethyl  bromide  and  a  solution  of 
idium  ethylate.  It  cryatallizea  in  large,  orange-red  prisms, 
liich  fuse  at  151° — 152°  to  a  blood-red  liquid. 
AcdyUolylparanulhylimesaiin,  Cj„H,5(C„H30)N,0,  ia  formed 
when  the  imesatin  is  heated  with  acetic  anhydride  and  crystal- 
lizes from  alcohol  in  small,  deep  red,  lustrous  needles,  fusing 
at  121° — 122°  to  a  blood-red  liquid,  which  solidiBea  to  a  vitreous 
mass. 

Paramethylimfsatin,  CgHj(CHg)NO.NH,  is  obtained  by  heat- 
JBg  lolylmetbyliraesatin  with  alcoholic  ammonia  and  crystallizes 
1-*  JStr.  DaOKh.  CSfflii.  Oa.  xvi.  2261.  =  Dnisborg,  ibid.  xvJiL  IBO. 
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boa  ft  bug«  amoont  of  bot  wxter  m  fine,  soft  needles,  which  di; 
to  ft  sQver-liis(2iMnii>a«s  resembling  paper.  It  shows  no  simtlaritj 
Bl's  iiawitiu  ftnd  is  probably  homologous  with  isatin- 


Vjao  Birawutkglimtiit.  C,H,(CH^NO,,  is  prepared  b;  the 
adioa  of  hjdndtloiic  acid  on  tolylmetliyllmesatin  and  separates 
from  iJookol  in  luge,  Oeep  rod,  transparent  crystals,  white  it 
ujililfiMiii  £nm  wftter  in  lustrous,  red  pktt.'s,  melting  at  187*. 
It  diMolffBa  in  ftOcftlisv  fmining  a  deep  violet-coloured  Bolution, 
wliick  dnagcs  to  irellov  on  Gtandiog  or  heating,  a  paraniethyl- 
Intftte  being  funned,  whidi  yields  the  original  paramethylisatin 
OB  dcoouposition  with  acids. 

lUs  eonpooBil  is  hoanologtiuswith  isatm  and  metameric  with 
1  ether. 

;  with  alcohol    ant)    paratoluidioE!    the   original 
I  ia  i^ftin  funned : 

CH^C;H  /  \C.OH  +  H,N.C^..CH,  = 

X=N.CJH..CH, 
CH^CH,<'    \C.0H. 

It  is  therffon;  a  lactini,  and  not  a  lactam,  as  its  formation 
from  dichloracclic  acid  would  seem  to  show.  The  fact  that 
it  forms  alkali  salts  is  also  in  fii\-our  of  this  conclusion. 

nntflj'antmtfJt^imeMtim,  C,H;(NCoHs)NO.  liaa  been  pre- 
pan^  from  pamnictbyltsatin  and  aniline,  and  crystallizes  in 
tliick,  j-ellowish-n-d  litblets  or  prisms,  meltiug  at  239° — 240°. 

/'ArB,vWyrfrtinii*frtra»if«^y/iHK«iii»,C^.(NjH.CoH6)NO,cry»- 
tnllixes  from  hot  aloohol  in  goMea-yellow  needles,  whicli  sublima 
at  S40'  and  only  melt  at  SOO",  decomposition  accompanie<l  hf 
evolution  uf  gas  taking  place.' 

Eihylitai-amftht/lj'tttaiv-iaali'n  or  Eth)jlpsnicU>paraioliaalv», 
C„H^O,(NC,H^,  is  fonned  by  the  action  of  cold,  concentrated 
hj-drochloric  acid  on  ethyltolylparaniethylimesatin,  and  also  by 
the  oxidation  of  etliylparatohndol  with  sodium  hypochlorite.' 
It  crystallizes  from  hot  water  or  petroleum-spirit  in  b!ood-red 
needles  or  prisms,  melting  at  100° — 110°,  and  forms  n  yellow 
solution  in  alkalis.  It  resembles  ethylpseudo-isatin  in  its  behaviour 
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towards  reducing  agents,  yielding   a  yellow  substance,  but  no 
colouring-matter  of  the  indigo  group. 

The  following  compounds  have  been  prepared  by  Hegel  from 
the  corresponding  indols : 

Mclting-potnt. 
Methj'lpseudoparatolisatin,  red  needles    .    .    148° 

^Methylpseudorthotoliaatin,  brick-red  needles  157° 
Aatylparametkylpscvd(y4iatin,  C^fi^(^C^fii),  is  obtained 
'  the  decomposition  of  acetyitolyltneth^limesatin  by  means  of 
hydrochloric  acid,  as  well  as  by  boiling  paramettiylisatin  with 
acetic  anhydride.  It  crystallizes  from  benzene  in  lemon-yellow 
needles,  which  melt  at  172°  and  dissolve  in  caustic  soda  solution. 
On  the  addition  of  hydrochloric  acid  to  this  solution,  acctylpara- 
mdhyliaatic  acid..  CaHj,(CHj)(NH.C0.CH3)C0.C0,H.  is  precipi- 
tated ;  it  ciystallizes  from  hot  water  in  small,  white  needles, 
which  melt  with  decomposition  at  172°  (Duisberg). 

2321  IsaliTwximc  or  IsatoHme,  CgHoNjO^,  was  prepared  by 
Baeyer  and  Knop,  who  named  it  nilrosoxutdol^  (p.  74),  by 
passing  nitrogen  trioxide  into  a  1  per  cent,  aqueous  solution  of 
o.iindoL     It  is  also  formed  when  hydroxylaraine  and  isatin  are 

ivught  together  in  solution  in  dilute  alcohol :  * 

,C0.  .CFTJ.OH 

1/       \C.OH  +  HjN.OH  =  CoH/     )-C.0H     +  H,0. 

In  its  formation  frora  oxindol,  the  first  product  is  probably 
lonitroso-oxindol,  which  immediately  undergoes  intermolecular 
igo  similarly  to  peeudo-isatiu  : 

,CH,  .C=N.OH 

c,h,<   >c0  -i-  on.oh  =  c,h.< 
\nh 


CbH,<  >C0 


*\- 


NH 


=  C.H.<;      \C.OH 


Isatoxime  crystallizes  in  very  fine,  long,  golden-yellow  needles, 
which  are  very  slightly  soluble  in  water,  more  readily  in  alcohol, 
and  melt  at  about  202°  with  decomposition.  It  forms  a  dark 
reddish  brown  coloured  solution  in  alkalis,  from  which  it  is 
>cipitated  by  acids. 

1  ..Jnii,  CArtn.  Pharm.  cil.  31.  '  Fcr.  JMalmh.  Chei'u  Gn.  ivi.  f.l7, 


tjxmrrfc  coMTcvsBR. 


^  C^H,XgO,A^  u  fariDed  vben  Mnnwiua  u 
added  to  SB  iLn^f^  BotetiQB  ef  sbrer  nitnte  and  isatoiime. 
■■  aa  annBC  colaured.  gdatmoo*  pwcipitabs  vliich  dn«3  tu  k 
DOGK-fBd  powdex. 

JU^  twfanw«/«  fr  jMlinrtfhrHM.  CgB,X,0/CiH^  a 
readil;  fixned  hj  the  action  of  ed^  iodide  oo  the  zilrer  nit, 
d^^vtallizes  from  alcwbol  in  fine.  j«1Idw  needles,  inelling  &t  138°, 
•ad  disacJTes  in  caustic  soda,  fanning  a  solution  &om  whit^ 
it  is  pradintated  bjr  caH>cm  dioxide. 

SUeer  etXyl  uaiarimaU.  Cfi^fi^k^^C^^,  is  prepared  in  a 
ttimilMr  manner  to  mlTer  isatozimate,  and  is  an  anunphoiu 
brick-fed  powder. 

Dutkyl  itaUiximaU  or  Ethfliuto-etkyhTime,  C^^Sfi^C^^^ 
is  obtained  when  the  preceding  compound  is  allowed  to  stand 
for  some  time  in  contact  with  an  ethereal  solution  of  ethyl  iodide. 
It  remains  after  the  evaporation  of  the  etber  as  a  light  yellow 
oil,  which  solidifies  at  the  ordioaiy  wioter  temperature  and 
rapidly  changes  to  a  viscid,  Tellowish-red  mass.  It  dissolves 
with  difficulty  Id  cold  caustic  soda  solution  and  is  converted 
into  isato-elhvloxime  by  it  on  boiling.  Since  the  ethers  of  the 
oximes  are  stable  suletance^,  while  those  of  isatin  oie  very 
unstable,  the  constitution  of  these  two  elhjl  ethers  must  be 
as  follows:' 

,  C=N.OCA  /  C— N.OC,H, 

CflH./     \C.0H  CeH.C     XCOCils 

IsBto-ethjtoiiine.  ElbfUuto-ethyloxinie. 

2322  Amidoxiitdol,  CgHgNjO,  is  formed  by  the  reduction  of 
isatoxime  with  tin  and  hydrochloric  acid.  Its  hydrochloride^ 
CgHijNjO.HCI,  forms  colourless  warty  masses  and  is  decomposed 
by  water  with  separatiou  of  a  red  resinous  substance.  It  ia 
quontitfttiveiy  converted  into  istitin  by  the  action  of  ferric 
chloride,  cupric  chloride  or  nitrous  acid.*  Its  constitution  is 
probably  expressed  by  one  of  the  following  formula! : 

The  others  of  isatoxime  are  also  converted  into  isatJn  by 
reduction  and  subsequent  oxidatioiL 


I  Bromisatoxime,  C^H^BrNjO.,  is  obtained  by  the  addition  of 

tomine  water  to  a  cold  solution  of  isatoxiuie  in  the  form  of  light 

Uow,  lustrous  needles,  which  arc  very  sliglitly  soluble  in  water, 

e  readily  in  alcohol,  and  decompose  at  240°  without  melting. 

69  in  canstic  potash  solution  and  is  reprecipitat«d  by 

leyer  aoil  Knop). 

I  JMbroinuatoximc,  C^HjBfjX.Oj,  is  formed  by  the  combination 

hydroxylamine  with  dibromisatin;  it  is  slightly  soluble  in 

»hol  and  crystallizes  from  glacial  acetic  acid  in  thick,  light- 

w,  pointed  needles,  which  carbonize  at  about  255°. 
DilTtnnisato-clhyloxime,  C^^T^fi^iC^^,  is  prepared  from 
tlie  red  silver  salt  of  the  preceding  compound  and  ethyl  iodide. 
It  crystallizes  from  acetone  in  long,  yellow,  silky  needles,  melting 
at  115° — 116°.  It  is  converted  into  dibromisatin  by  successive 
reduction  and  oxidation  (Baeycr  and  Comstock). 

Trihromisaloxime,  CgHjBrjNjOj,  is  formed  when  an  aqueous 
solution  of  isatoxime  is  heated  with  an  excess  of  bromine.  It  is 
insoluble  in  water  and  crystallizes  from  boiling  alcohol  in  dirty 

E'  ilet  needles,  which  melt  at  162°  and  commence  to  sublime  in 
1  prismatic  needles  at  100°  (Baeyer  and  Knop). 
Diaxo-imloxime  chloride,  CgHjN^OgCI,  is  obtaineil  by  adding 
lyl  nitrite  to  an  alcoholic  solution  of  paramido-oxindol  (p.  22J 
acidified  with  hydrochloric  acid  ; 

2N0.0H  +  HCI  +  H.N.C.H./      *\cO  - 

,C— N.OH 


CIN— NC.H.-;^  >C0        +3H.0. 


It  separates  in  golden-yellow  needles,  wliich  explode  on  heat- 
ing, and  is  converted  into  isatoxime  by  boiling  with  alcoholic 
hydrochloric  acid,' 

ParametkylUatoxiine,  C^HgNjOj,  is  formed  by  the  action  of 
lydroxylamine  on  panamethyltsatin  (p.  00)  and  crystallizes  in 
mg  yellow  prisms,  melting  at  225° — 226°.* 
2323  Psmtdo^isatin-a-oxime,  CgH|,NjO^,  which  was  formerly 
uown  as  nitroso-indoxyl  (p.  40),  is  prepared  by  the  action  of 
itrous  acid  on  ethylindoxylic  acid,  This  assumes  the  elements 
water  and  is  then  ccmverted  with  elimination  of  alcohol  and 

'  Oabriul  snil  Meyer,  Bcr.  DciUach.  Chem.  Oa.  lir.  832,  ami  2332  ;  Galiriel, 
*frf.  jtI  617. 
■  P.  J.  Uejer,  ibid.  xri.  2201. 
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c&rbon  dioxide  into  pseudo-iudosjl,  whicli  ia  tlico  acted  upon 
by  the  Ditrooa  acid  (Baeyer) : 

c— OC^, 
C,H.<:        ^C— CO.H  4  H,0    = 

C.H,<^         >CHj  +  HO.CjH.  +  C0». 

,C0.  ,C0. 

C.H.C         >CH,  +  ON.OH  =  C.H.<  >Gz=N.OH+H,0. 

It  crystallizes  from  alcohol  in  strongly  lustrous,  yeUow  or 
otange-coloured  needles,  which  decompose  at  about  200°  without 
melting  at  any  deliuite  temperature.  It  is  converted  into  iaa^n 
by  reduction  and  subsequent  oxidation,  while  ammonium  sulphide 
reduces  it  to  indigo-blue. 

Patitdo-iiatin-a-(lhijlorime,  C^^fi^ifi^^.  is  formed  when 
the  preceding  compound  is  treated  with  sodium  ethylate  and 
ethyl  iodide.  It  crystallizes  in  brownish-yellow  plates,  melting 
at  ISo",  dissolves  in  alcoholic  potash  with  a  violet  and  in  alcoholic 
sodium  ethylate  with  a  blue  colour.  It  can  be  converted  into 
isatin  and  indigo-blue  in  the  same  way  as  psendo-isatin-a- 
oxime.' 

Ethylpttudo-isatin-a-eOiyloonme,  C^^fi^((^fi^,  is  obtained 
by  the  further  action  of  sodium  ethylate  and  ethyl  iodide  on  the 
preceding  compound : 

C.H,/       \c=^OaH,  +  CjH.I  = 

\nh/ 

/CO. 
CaH,<        >C=NOC„H,  +  HI. 


4h. 


It  crystallizes  from  hot  water  in  yellow  needles,  which  melt  at 
99°  and  sublime  at  a  higher  temperature.  It  is  converted  into 
dkihylindigo  by  the  action  of  ammonium  sulphide :  * 


:C=NOCjH,  +  8H 


I 


:0.H.  +  2NH,  +  2C,H,.0H, 


C,H, 


£Chpipscjtdti-isaiin-ff'Orime,  C^fljO^^fi^'H^,  ia  the  product  of 
the  combination  of  ethylpaeujo-iaatin  with  hydroxylamine : 


C,H.: 


,C0.  ,C=N.OH 

^        >C0  +  HJJ.OH  =  C,H.<     >00 

I 


H,0. 


It  crystallizes  from  alcohol  io  yellow,  four-sided  prisms,  melting 
at  160° — 162°,  does  not  yield  an  indigo  colour  when  treated  with 
amnioaium  sulphide  and  is  converted  into  ethyl pscudo-iBatiu  hy 
reduction  foUoweii  by  oxidation,' 

2324  Isa/r/de,  CjflH,jNgO^,  was  prepared  hy  Erdmanu  by  dis- 
solving isatin  in  warm  animonium  sulphide.'  while  Laurent 
obtained  it  hy  the  action  of  the  same  reagent  ou  an  alcoholic 
solution  of  isatin.*  He  subsequently  found  that  it  is  also  formed 
when  isatin  is  gently  wanned  with  zinc  and  very  dilute  sulphuric 
acid.*  The  yellowish-red  solution  of  isatin  in  glacial  acetic  acid 
is  decolourized  by  zinc  dust  ia  the  cold,  but  becomes  coloured 
i^ain  on  exposure  to  the  air,  while  dioxindol  is  formed  when  its 
wiueous  solution  is  boiled  with  zinc  dust  and  a  little  hydrocldoric 
acid,  isatyde  being  however  produced  if  the  solution  contain 
isatiu  in  suspension  (Daeyer).  The  latter  substance  is  best 
prepared  by  boiling  isatin  with  glacial  acetic  acid  and  zinc  dust.^ 
It  is  also  formed  when  an  aqueous  solution  of  dioxindol  is 
exposed  to  the  air  (Baeyer  and  Knop).  It  is  a  white,  yellowish 
or  reddish  powder,  which  is  almost  insoluble  in  water  and  ouly 


i 


'  Btr.  Dcutmh.  Ctma.  Gei.  rri.  3108. 

'  JoHtn.  Pratt.  Chem.  iiiv,  15. 

•  ifrW.  XXV.  436  i  Ann.  Chim-  Phy:  [3],  i 

<  .^Rn.  Ckem.  Fharm.  IxxiL  £85. 

■  Ber.  Dcuttdi.  CKaa.  Qet.  xii.  1309. 
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slightly  soluble  in  alcohol,  from  which  it  crystallizes  in  oblique 
microscopic  prisms. 

The  substitution  products  of  isatyde  are  formed  by  the  reduction 
of  the  corresponding  derivatives  of  isatin  with  ammonium  sulphide. 

Dithixhisatyde,  Ci^HigNgOgSg,  termed  sulphisatin  by  Erdmaim 
and  sulphisathyde  by  Laurent,  is  formed  when  sulphuretted 
hydrogen  is  passed  into  a  boiling  alcoholic  solution  of  isatin,  and 
forms  a  yellowish-grey  powder,  which  is  insoluble  in  water,  but 
readily  soluble  in  alcohol. 

Thio'isatyde,  CigHigN^OgS,  was  prepared  by  Laurent,  who 
named  it  sulphasathyde,  by  gradually  adding  caustic  potash  to  an 
alcoholic  solution  of  dithio-isatyde.  It  is  a  colourless  crystalline 
powder,  which  is  insoluble  in  water  and  only  slightly  soluble  in 
alcohol. 

Isatyde  may  be  considered  from  its  method  of  formation  to  be 
the  pinacone  of  isatin  or  more  probably  of  pseudo-isatin,  and  the 
constitution  of  the  preceding  compounds  can  then  be  expressed 
by  the  following  formulae : 

Isatyde.  Thio-isatyde.  Dithio-isatyde. 

/NH.  /NH.  /NH. 

C,H  /        >C0  C,H  /        >C0  C«H  /        >C0 

\-C-/-OH  \-C-/OH  \-C_/SH 


i- 


/-C-^OH  /-C-^SH  /-C-^SH 

C,H  /        >C0  C,h/        >C0  CeH^        >C0 

^NH^  \nh/  \nh/ 

Indin,  CiqHiqN"202,  is  formed  when  the  compounds  just 
described  are  boiled  with  alcoholic  potash,  isatic  acid  being  also 
obtained  when  isatyde  is  employed.  A  simultaneous  reduction 
and  oxidation  therefore  take  place : 

C„H,/         >C0  C„H,<  >C0 

2  I  +  2K0H  =  1 

CeH,/         >C0  CeH/  >C0 

/CO.CO.OK 
+  20,11/  +  2H,0, 

Indin  is  isomeric  with  indigo-blue  and  forms  dark  rose- 
coloured,  microscopic  crystals,  which  are  insoluble  in  water  and 


only  slightly  soluble  in  alcohol.  Enop  obtaiaed  an  isomerii.-,  or 
possibly  itlentical  substance,  as  a  violet-red  amorphous  powder 
by  beating  <iioxindoI  with  glyceroL  l^Tien  indin  ia  treated  with 
coDcentratcd  alcoholic  potash,  it  yields  the  potassium  salt  of 
ituii£  and,  C,gHyN,OjK,  which  forms  small  black  crystals,  which 
are  decomposed  by  water  with  formation  of  the  original  indiQ 
(Laurent). 

Laurent  and  Knop  have  prepared  other  reduction  products  of 
isalin  in  addition  to  those  already  described,  and  Scbiitzenberger 
has  also  obtained  compounds  of  complex  composition  by  heating 
isatin  with  hydriodic  acid.' 

2325.  Jsatoic  acid,  CgH^NOj,  was  first  prepared  by  Kolbe  by 
the  oxidation  of  isatin  with  a  solution  of  chromium  trioxide  in 
glacial  acetic  acid.  He  found  that  it  crystalhzes  from  acetone  in 
!]^,  yellow  prisms,  is  decomposed  into  orthamidobenzoic  acid 
and  carbon  dioxide  when  boded  with  water  or  heated  with 
bases  or  acids,  and  determined  other  of  its  properties.  This  was 
his  last  research  '  and  was  continued  by  E.  v.  Meyer  and  hia 
pupils.  This  chemist  noticed  the  great  similarity  existing 
between  this  acid  and  anthranilcarboxylic  acid  (Part  IV. 
p.  240).  from  which  it  differs  in  its  yellow  colour  and  greater 
instability.*  These  differences  were  afterwards  shown  to  be  duo 
to  an  admixed  substance,  which  can  be  removed  by  means  of 
nitrous  acids  or  other  oxidizing  agents,  the  puri6ed  compound 
being  identical  with  anthranilcarboxylic  acid.*  It  is  formed 
from  Isatin  according  to  the  following  equation ; 

.CO.  .CO 

C,H  /    '  \C.OH  +  0  =  C.H.<   I 

^  N  '^  ^N.CO.OH. 

It  is  obtained  from  anthranil,  as  already  mentioned,  by  heat- 
ing with  ethyl  chlorocarbonic  acid  to  120° — 141)°.^  It  crystal- 
lizes from  hot  water  in  white  needles,  or  when  impure  in 
yellow  prisms,  which  melt  at  230"  and  decompose  into  anthra- 
nil and  carbon  dioxide,  while  it  changes  into  aathranilic  acid 
■when  diKolved  in  alkalis  or  heated  with  strong  hydrochloric  acid. 

SubstUutiun  products 0/  isatoie  acid.  One  atom  ofhydrogeii  in 
this  acid  can  be  replaced  by  the  action  of  chlorine  or  bromine, 

'  Jlull.  S.X.  Chim.  1865.  170. 
»  Jmrn.  PnM.  diem.  [2],  xxx,  ier, 
"  Jhid.  [2],  xxx.  iSi. 

•  Mayer  nnrt  Bollmann,  ihid.  [2],  xxxiiL  18. 
'  Friedtander  ami  Wleiigei,  Her.  Daulnch.  Chem.  Oaf.  xvi.  2237. 
rVOL.  ni. — PART  V.  U 
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while  derivations  of  anthranilic  acid  are  formed  on  further 
treatment.  The  substituted  isatoic  acids  can  however  be  easily 
obtained  by  the  oxidation  of  the  corresponding  isatin  derivatives 
with  a  solution  of  chromium  trioxide  in  glacial  acetic  acid ;  they 
form  sandy,  crystaUine  powders  and  can  be  crystallized  from  a 
mixture  of  alcohol  and  acetone  ^ 

Chlorisatoic  acid,  CgH^ClNOj,  forms  long,  rectangular,  nacreous 
plates,  which  fuse  at  265** — 268**  with  decomposition  accompanied 
by  frothing.  On  boiling  with  hydrochloric  acids  it  yields  a 
chlororthamidobenzoic  acid,  which  crystallizes  from  alcohol  in  long 
needles,  melting  at  204".  The  chlorine  atom  in  this  compound 
must  be  in  the  para-position  to  the  amido-group,  since  chlorisatin 
yields  parachloraniUne  on  heating  with  caustic  potash.  This 
constitution  however  has  been  ascribed  to  /8-chlororthamidoben- 
zoic  acid,  melting  at  148**  (Pt.  IV.  p.  25),  which  is  converted  by  the 
diazo-reaction  into  the  chlorosalicylic  acid,  which  is  prepared  from 
parachlorophenol  and  tetrachloromethane.  The  question  as  to  the 
actual  constitutions  of  these  bodies  is  therefore  still  an  open  one. 

Dichlorisatoic  acid,  CgHgClgNOg,  crystallizes  in  yellow  prisms, 
apparently  belonging  to  the  rhombic  system,  which  melt  with 
decomposition  at  254** — 256**.  It  is  only  converted  into  dichloro- 
orthamidobenzoic  acid  by  long  continued  boiling  with  con- 
centrated hydrochloric  acid ;  this  substance  melts  at  222** — 224^ 
and  crystallizes  in  small  needles. 

Broviisatoic  acid,  CgH^BrNOg,  crystallizes  in  white,  nacreous, 
plates,  which  melt  with  decomposition  at  270** — 275**,  and  are 
converted    into    /8-bromamidobenzoic     acid    by    boiling    with 
hydrochloric  acid. 

Dibromisatoic  acid,  CgHgBrgNOg,  forms  flesh-coloured  groups  of 
prisms,  melting  at  255**,  and  is  converted  into  parametadibromo- 
orthamidobenzoic  acid  by  continued  boiUng  with  hydrochloric 
acid.  In  the  bromination  of  isatin,  therefore,  the  second  bromine 
atom  takes  the  meta-position  to  the  nitrogen  atom  and  not  the 
ortho-position,  as  stated  by  Baeyer  (p.  80). 

NitrO'isatoic  acid,  CgH^(N02)N03,  is  readily  formed  by  the 
action  of  concentrated  nitric  acid  on  isatoic  acid,  and  crystallizes 
from  a  mixture  of  acetone  and  alcohol  in  colourless,  nacreous 
plates,  which  melt  with  decomposition  between  220** — 230**.  On 
evaporation  with  hydrochloric  acid,  €-nitro-amidobenzoic  acid  is 
formed,  while  it  is  reduced  by  tin  and  hydrochloric  acid  to 
a-diamidobenzoic  acid  (Pt.  IV.  p.  258).*     The  nitroxyl  group  is 

>  Dorach,  Journ.  ProH,  Clirm.  [2],  xxxiii.  32.        «  Kolbc,  ibid,  [2],  xxx.  477. 


refoie   situated   in   tlie  para-positioa   ■ 
igeii  atom.  \  ^  ' 

metiiglisatoK  aeid,  CgHjNOj,  is  formeo^^  the  ojidatiou 
ipommetbylisatiQ  with  chroiiiia  acid : 


/CO, 
CH,.C.H,<        \C. 


r/' 


,CO 
,  I 
^N.CO.OH. 


s  slightly  stJuble  in  water,  more  readily  in  boiling  alcohol, 
1  benzene,  and  very  rt-adily  in  acetone,  from  which  it 
Uizes  in  small,  rhombic  prisms.     It  decomposes  suddenly 
with  formation  of  a  voluminous  moss,  which  melts  above 
h  evolution  of  carbon  dioxido.     It  is  not  decomposed 
I  boiling  water  or  dilute  acids,  but  on  heating  with  concentrated 
idrochloric  acid,  it  is  resolved  loto  carbon  dioxide  and  a-amido- 
tetatoluic  acid,  which  is  converted  into  parahomosalicylic  acid 
by  the  diazo-rcactiou. 

Nitroparameihylisatoie  acid,  CgH|j(N0j)N03,  crystallizes  from 
benzene  in  light  yellow,  rhombic  tablets,  melting  at  175°,  and  ia 
converted  into  diamidotoluic  acid  by  rediiction.' 

AnlhroxanaldehyiU,  CgH^NOj.  is  isomeric  with  isatin  and  ia 
formed,  together  with  anthranil,  when  or  thonitrophenyl  hydroxy - 
acrylic  acid,  CaH^(NOJCjH(OH)COi(H,  is  distilled  with  steam. 
It    crystjillizes    from   hot   water    or   petroleum-spirit  in    long 
^^^owtsh  needles,  melting  at  72  5°,  has  a  penetrating  aromatic 
^K^ur  and  yields  a  vapour  which  causes  violent  sneezing.     Its 
^^HntioD  in  very  dilute  aqueous  ammonia  becomes  coloured  an 
^■mtense   violet-red  when  gently   warmed   with   zinc  dust.     It 
dissolves  readily   in  a   concentrated   solution   of  acid   sodium 
sulpliite,  and,  like  other  aldehydes,  restores  the  colour  to  a  solu- 
tion of  fuchsin  wliich  has  been  decolourized  by  sulphurous  acid. 
Anthroaxmic  acid,  C^H^NOj,  which  is  metameiic  with  isatoic 
acid,  is  formed  by  the  oxidation  of  its  aldehyde  with  alkaline 
permanganate.     It  is  scarcely  soluble  in  cold,  but  more  reailily 
in  hoi  water,  from  which  it  crystallizes  in  fine  white  nL'e<!le3, 
melting  at   190° — 191°.      It  is   converted  into  isatic  acid   by 
kluction  with  ferrous  sulphate  in  amraoniocal  solution :  ^ 


C.H, 


Cr-CO.OH 

1  >  +  2H  = 


Cfi/ 


.CO— CO.OH 


'  P.n.otovii,  Jmim,  Prakt.  Clunn.  [SI,  xxxiii.  B7. 
'  Schillinger  sud  V'leiigirl,  Bcr.  J^niltfh.  CUm.  (?•■-■ 
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ETHENYLBENZENE   OR  PHENYLACETYLENE, 

2326  Glaser  first  prepared  this  hydrocarbon  from  plienyl- 
popiolic  acid,  CoHs-C  =  C.CO,H,  by  heating  it  with  water  to 
120*,  or  Gabniitting  its  barirnu  salt  to  dry  distillation.  He  then 
found  that  it  is  also  fonned  when  /S-plienylbrom ethylene, 
C^Hj-CBr^zCH^  is  heated  with  alcoholic  potash  to  12(r,'aiid 
Friedel  prepared  it  in  a  similar  manner  from  /9-phenjlchlor- 
ethylene.*  According  to  Morgan,  a  much  better  yield  is  obtained 
when  the  latter  compound,  or  the  product  of  the  action  of 
phosphorus  pentachloride  on  acetophenone,  is  passed  over  soda- 
lime  heated  to  incipient  redness.' 

Phenylaoetylene  is  a  Liquid,  which  has  a  characteristic,  pleasant 
odour,  boils  at  139° — 140°  and  combines  with  water  to  fonn 
acetophenone,  CoHj.CO.CHj,  when  it  is  shaken  up  with  tolerably 
dilute  sulphuric  acid.*  It  forms  metallic  compounds,  which 
correspond  to  those  of  acetylene  (Glaser). 

Sodium  pkenylaectykne,  CoH^.C^Na,  is  fonned  by  the  action  of 
sodium  on  an  ethereal  solution  of  the  hydrocarbon  and  is  a 
white  powder,  which  ignites  in  the  air  and  combines  directly 
with  carbon  dioxide  to  form  sodium  phenylpropiolate. 

Silver  phcnylaettglenf,  CgHyCjAg  +  AgjO,  is  obtained  as  a 
gelatinous  precipitate  when  an  alcoholic  solution  of  the  hydi 
carbon  is  treated  with  ammoniacal  silver  solution.  After  drying 
it  forms  a  light  grey  powder,  which  detonates  on  heating. 

Cuprous  phfnylaeetylcne,  (CaHj.Cjj^CHj,  is  prepared  iu  a  similar 
manner,  an  ammoniacal  cuprous  chloride  solution  being  em- 
ployed, and  is  a  light  yellow  precipitate,  which,  on  agitation 
with  alcoholic  ammonia  in  presence  of  air,  is  converted  inl 
dipMnyUiacelylene,  C^^.G  =  C  -  C  =  C^^,  which  is  th<J 
mother- substance  of  indigo  and  will  be  subseijuently  described. 

Orthonitroplimylacetylcne,  C^J^O^C^W,  is  formed  when 
orthonitropropiolic  acid  is  heated  with  water,  and  crystallizes 
from  dilute  alcohol  in  needles,  melting  at  81° — 82°,  has 
pungent  oilour   and  gives  a  yellowish  white  silver  compound 

'  Awn.  Chem.  Phai-uL  tliv.  151. 

*  CmaiH.  Rend,  livii.  1102. 
'  Joiim.  Ckim.  Soe.  187A,  i.  114, 

*  Friednl  ami  B«lanliii,  Bnll.  Sof,  0nm.  xxxv.  C5. 
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and  a  red  copper  compound.*  On  treatment  with  zinc  dust  and 
ammonia,  orthamidopJienylacetylene,  C^Jl^'S^H^CJEL,  ia  formed 
as  a  thick,  yellow,  oily  liquid,  which  has  a  characteristic  odour 
similar  to  that  of  naphthalene ;  in  the  dilute  state  however  its 
vapour  has  a  smell  resembling  that  of  an  indigo-vat,'  or,  according 
to  Miiller,  that  of  jasmine. 

ParanitrophenylcLcetylene  is  obtained  by  heating  paranitro- 
phenylpropiolic  acid  with  water,  crystallizes  in  long  needles, 
melting  at  152'',  and  has  an  odour  resembling  that  of  cinnamon, 
while  that  of  its  ethereal  solution  is  unpleasant  and  pungent. 
It  forms  a  yellow  silver  compound  and  a  red  copper  compound.' 

*  Baeyer,  Ber.  Deut<*eh.  Chem,  Ges,  xiii.  2259. 

'  Baeyer  and  Jjandsbeiij;,  ibid,  xv.  60. 

'  Mtiilcr,  Ann,  Chem,  Pharm,  ccziL  183  and  139  ;  Drewaen,  ibid.  ocziL  158. 


CUMEXE  GROUP. 


3337  la  the  reu'  1S3S  FeBetier  ant)  Walter  examioeJ  tlie 
oil.  which  is  obtained  as  a  by-product  in  the  tnaaufacture  of 
ilhnmoating  gas  from  pine  resin,  and  found  in  it  both  retin- 
naphtha  (tolnene)and  a  substance  boiling  at  150°,  which  tlie; 
DaiDed  rcfiaoy/,'  C^,i-  In  the  same  vt-'ar  Robi?i  t  Kane  ob- 
tained an  isonteride  of  this,  tnttHylenf,  by  the  distillation  ot 
acetone,  and  gare  to  it  the  formula  C^H,,  since  he  believed  that 
it  bora  the  same  relation  to  acetone,  CjHgO,  which  lie  termed 
mrsitie  aUvhol,  as  ethylene  to  ethyl  alcohol.*  Cahuurs  anil 
Gerhaidt  soon  aAerwanls  discovered  that  enmol,  C^^^.  a  liquid 
boiling  at  MV.  ia  formed  by  the  distillation  of  cuminic  acid 
with  baryta,  nnil  that  the  compound  of  this  with  sulphuric  acid 
yields  a  bnrium  salt  differing  from  the  corresponding  retinnyl 
derivative*  About  the  same  time  they  discovered  in  Romaa 
cumin  oil  a  compound,  eyvwl,  C,^,^.  which  boils  at  175". 
Mansfield,  as  already  mentioned  (Pt.  IV.  p.  3S6),  believed 
that  he  had  also  det«>ctod  those  two  hydrocarbons  in  coal  tar. 

A  more  complete  investigation  of  mesitylene,  which  wa»' 
condnctetl  by  Hofmann,  proved  that  it  also  has  the  molecular 
formula  CgII,g,  but  is  quite  distiuct  from  the  cumol  prepared 
from  cumic  acid.*  Cahours,  who  ascertained  the  presence  of  th» 
hitter  hydrocarbon  and  its  homologues  in  cnide  wood-spirit,  made^ 

'  Mn.  Chim.  Phtf.  Ixvii.  285  ;  Fogg.  Ann.  xlW.  81. 

*  Jbid.  xliv.  47s.  Iteicheubach  fcrtre  to  Kcetone,  or  spirit  ot  vioegxr,  nhUA  ha 
found  unotig  the  diatfltBtiaa  products  of  wood,  the  niune  of  tiieni  (utalrrii,  thai 
Itiediatnr) :  Spi'^t  of  viiiEgar  niny  b«  tcgardeii  u  Rtandiiig,  to  it  certua  extent^ 
between  Bkoliol  uid  clhcr ;  accnt<lin)t  to  m;  obwrvatiom  it  especislly  ocean  ~ 
the  poxitian  of  ■  mediator  among  thn  empyreumatic  subitaiicGi,  since  It  am*' 
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the  important  observation  that  the  fraction  boiling  at  164°— 
108°  has  also  the  same  composition  and  vapour  density  aa 
cnmol  and  mesitylene,  but  differs  from  both  of  theso  in  its 
properties.' 

In  a  short  communication  on  the  hydrocarbons  of  the  benzene 
series,  Warren  de  la  Rue  and  Miiller  stated  that  the  coal  tor 
naphtha  employed  by  them  consisted  chiefly  of  toluol,  xylol 
and  pxrulocumol?  while  Fritzsche  found  that  the  cumol  extracted 
from  tar  yields  a  sulphuric  acid  derivative,  the  barium  salt 
of  which  seems  to  agree  in  its  properties  with  that  of  retin- 
nylsulphuric  acid.' 

As  it  was  then  found  that  the  fraction  of  coal-tar  which  boils 
at,  about  140°  is  not  cumol  but  xylol,  it  appeared  very  probable 
that  Mansfield's  cymol  would  prove  to  be  the  next  higher 
liomologue  of  this,  and  therefore  isomeric  with  the  cumol 
from  cumic  acid,  and  this  was  soon  experimentally  established, 
tlie  substance  being  therefore  named  isocumol*  cumol  from,  coal 
tar,^  or  psnidocmnolfi 

It  was  afterwards  proved  by  a  more  complete  investigation 
that  itia  a  mixture  of  mesitylene  with  another  tri  methyl  benzene, 
for  which  the  name  of  pseudocumol  was  retained,^  and  Jacobsen 
subsequently  showed  that  the  third  trimethylbenzeue  is  also 
present.* 

The  following  hydrocarbons  of  the  formula  CjHu  are  now 
known  : 


I 


a-Trimethylhenzene  or  Mesitylene 
a-Trimethylbcnzenc  or  Pseud  ocumet 
V -Tri  methyl  benzene  or  Hcmellitheue     } 
Param  ethyl  ethyl  benzene    ^  yCH, 

Metamethylethylbenzene    J-C^h/ 
Orthnmethylethylbenzene  J  '-'t^e 

Isopropyl  benzene  or  Cumene,  CaHj.CH{CH^j 
Propyl  benzene,  CoHj.CjHj. 

'  ^fwu  Chan.  P/iarm.  Uxvi.  288. 


C,H,CCHA 


'  /Wrf.  c 


[.  SSi. 


■  JaJirab.  Chtm.  18B2,  420. 

*  C.  M.  Wamn,  Joftnarfurr,  Ou-m.  ISflS,  614. 

'  ISeilstein  and  Kbglvr,  Ann.  Chcm.  I'hnrm.  ci 

"  Fittig,  ibid.  cxlv.  138. 

'  Fittig  and  Wftclccnroder,  ibiiL  rli.  202. 

•  Ber.  Denlteh.  Chan.  On.  xix,  2511. 


THB  TRIMETHYLBENZBNES  C,H,<-CIL 

439B  a-TVuuiijAnunu  or  MaUylene  b  formed  by  heating 
aoeaooe,  C^O,  mentoxide,  G,H„0,  or  phoron,'  CjHj^O  (Ft.  I. 
p.  Sn\.  with  ralphalic  add,  as  well  as  when  allylone  is  dissolved 
IB  «i}ph«zic  acid  and  the  alljlenesulpbomc  acid  which  is  fonned 
dntiUed  vitli  vUef :  * 

3CHrC;SO,H  +  SHjO  =  (CH^>,C,H,  +  3S0^H, 

VIhA  methyl  rhloride  is  allowed  to  act  upon  metaxyleoe  in 
ymnmu  of  ahuainnam  cfaloride,  mesitylene  is  formed  togethei 
wtlfa  abont  foor  times  the  quantity  of  pseadocumene. 

Ib  wder  to  prepare  mesityleoe,  one  volume  of 
acelans  is  mixed  with  dry  sumI  in  a  lai^  tubuluted  retort,  ft 
ooU  mixtare  of  ooe  rotume  of  sulphuric  acid  and  linlf  a  volumo 
of  nta-  being  tben  allowed  to  flow  imo  the  retort  in  a  slow 
UBbroken  stream.  Th«  liquid  is  allowed  to  stand  for  twenty^ 
four  boun  and  th«D  distillecl ;  the  first  distillate  consists  0 
acetome  aad  witter,  but  is  followed  by  the  crude  mesityleue,  thC 
tvceiTtr  being  changed  as  soon  as  oily  bauds  appear  iu  the  retort 
Tlie  distillate  is  w»sbeil  with  water  and  caustic  soda,  dried  anil 
pun6^  by  fiactional  distillation.* 

Uesitylcne  is  a  strongty  refnctive  liquid,  which  has  a 
characteristic,  not  unpleasant  odour,  and  boils  at  IG3°*  It  ia 
oxitUwd  bydilnte  nitricacid  to  inesitylenicacid,C(H^(CH[3)jCO,H, 
and  uvitic  acid,  C(H,(CHj)(COjH)^  wliile  chromic  acid  soIu^<»t 
converta  it  into  trimesic  acid,  C,H,(C0,H)3. 

When  picric  acid  is  dissolved  in  hot  mesitylene,  the  compouD 
C,H„+  C(H3{N0^,0  separates  on  coohng  in  yellow  plates.' 

JltxhydromesityttHt,  C,Hj(CHjl,,  is  obtained  by  heatin 
mcsityleno  to  280°  with  phospbonium  ioiiide.  It  is  a  liqui< 
whifh  hoi!a  at  135°— 138°  and  is  not  attacked  by  fuming  uitri 
acid  in  the  cold,  but  is  converted  into  trinitromesitylenc  o 
warming." 

■  ClaiMn,  Str.  Dmltch   Chtm.  <?«.  viL  HAS  ;  JscoWn,  ibid.  x.  SS5. 

*  Fittig  «tid  Schrahe.  tUrf.  \ui.  17. 

'  Fittig  and  Briicktirr,  Anit.  Chan.  Plutnit.  cilvil  4!. 

*  Fitlig,  (iirf.  cxlL  132. 

*  Rabinet.  CoinyL  JltmL  ii-ri.  SOO 

'  mcyrr,  Ann.  Chn».  Phnrm.  lAv.  T.s. 


u-Triirtelhylbenzenc  or  Pseudocumfne  was  first  synthetically  pre- 
pared by  Ernst  and  Fittig,  who  brominated  coal-tar  xylone  and 
treated  the  product  with  methyl  iodide  and  sodium.^  It  may 
be  obtaiiie<l  in  this  way  both  from  bromoparasyleno  ^  and  from 
bromometaxylene,^  as  well  as  ftiim  the  dibromot<iluene,  which  is 
formed  by  the  direct  broniination  of  toluene.* 

It  is  also  a  product  of  the  action  of  aluminium  chloride  and 
tnethyl  chloride  on  paraxylene  and  orthoxylene,  while  metaxylene 
yields  mesitylene  in  addition.*  Jacobseu  has  shown  that  the 
cumene,  which  is  formed  when  phoroD,  CgHnO.  is  heated  with 
zinc  chloride  or  phosphoma  pentoxide,  is  identical  with  pseudo- 
cuniene,  while  mesitylene  is  obtained  when  sulphuric  acid  is 
employed." 

In  ORler  to  separate  it  from  coal-tar  naphtha,  the  fraction 
which  boils  at  1G0° — 1(58°  is  heated  to  80' — D0°  with  an  equal 
volume  of  sulphuric  acid,  the  mixture  being  well-agitated. 
Jacobseu  found  as  the  result  of  one  experiment '  that  390  ccm. 
are  thus  dissolved  out  of  a  total  volume  of  540  ccm.  of  the  mixed 
hydrocarbons.  The  solution  in  sulphuric  acid  is  then  diluted 
with  180  ccm,  of  water,  the  liquid  being  woll  cooled ;  after 
about  twenty-four  hours,  the  lower  layer,  which  consists  almost 
entirely  of  dilute  sulphuric  acid,  is  removed  and  an  additional 
quantity  of  120  ccm.  of  water  added  t«  the  residue.  The  liquid 
is  then  heated  until  the  crystalline  crust  which  has  formed  is 
redissolved  and  is  then  allowed  to  stand.  The  pseudocumenc- 
sulphonic  acid  separates  out  after  some  time,  and  a  further 
quantity  can  be  obtained  by  the  concentration  of  the  mother- 
liquor;  thus,  in  the  experiment  mentioned  above,  104  grms. 
were  deposited  during  two  days,  while  a  second  crop  consisted 
of  18  gTs.  This  product  is  then  purified  by  recrystallization 
from  dilute  sulphuric  acid.  Mesitylenesulphonio  acid  and  a 
little  psendocumenesulpLonic  acid  remain  in  the  mother-Uquor. 
The  pure  hydrocarbon  is  liberated  by  heating  the  purified 
sulphouic  acid  to  173° — 175°  with  hydrocldoric  acid  or  sub- 
mitting it  to  dry  distillation.  The  mixed  sulplionic  acids,  from 
which  the  sulphuric  acid  has  been  removed  by  the  addition  of 
water  in  the  way  described,  may  also  be  heated  to  100°  with 

'  Daejer,  Ann.  Chan.  Pharm.  cxxiix.  14S. 
'  Filtig  and  Jnunniuh,  ibiil.  dl.  2S3. 

*  Fitiig  and  Laubingcr,  ibid,  cli.  257, 

*  JuinEiKh,  ibul.  clxxvi.  386. 
»  Jiicobsen.  Birr.  DcnUeh.  Ghrm.  Oet.  liv.  2628. 

*  Ihiit.  I,  BS5.  T  ^„„.  chem.  Pharm.  clixiiv.  101'. 


hydrochloric  acid,  the  meaitylene   derivative   alone  being  dv- 
composed  at  this  temperature.* 

Pseudocumene  has  also  been  found  in  rock-oil  from  Burniaii. 
and  occurs,  together  with  mesitjlene,  in  all  roct-oils  which  bavt; 
hitherto  been  examined ;  American  illuminating'  oil  contain.- 
about  02  per  cent,  of  this  trimethylhenzene.*  Pseudocumeu-- 
boils  at  1G9'5°;*  it  is  oxidized  by  dilute  nitric  acid  to  ijlii^ 
acid,  paraxylic  acid,  CjH3(CH3)jCO,H,  and  xylidic  aciA 
CaH3(CH,)(C0,H).. 

vTrivuthylbt-mene  OT  Semellithcne  vaa  prepared  byJacobsen 
by  the  distillation  of  o-isodurylic  acid,  CjH/CH,),COjH,  witb 
lime,*  and  was  tdso  detected  by  him  in  coal-tar.  In  order  to 
prepare  it,  the  fraction,  which  boils  between  172° — 180°,  alUr 
repeated  distillation  is  dissolved  in  warm  sulphuric  acid  and 
the  solution  diluted  until  the  mixed  sulphonic  acids  crystallize 
out.  They  are  then  converted  into  the  barium  salts,  from  wliicli 
the  sodium  salts,  and  finally  the  sulphamides,  are  prepared  and 
readily  obtained  in  the  pure  condition,  pseudocumenesulphamide 
melting  at  181°,  and  the  corresponding  bemellithene  derivative 
at  IDo".'  The  separation  may  be  still  more  easily  eSected  by 
converting  the  more  difficultly  soluble  portion  of  the  barium 
salt  into  the  sodium  salt  and  fractionally  precipitating  this  with 
barium  chloride  until  a  sulphamide  melting  below  195'^ 
longer  be  prepared  from  the  precipitate ;  the  solution  then  con- 
tains the  sodium  sulphonate  of  hemcllithene  alone,  and  tliis 
finally  decomposed  by  heating  with  liydrochloric  acid." 

It  is  a  liquid  boiling  at  175° — 1755°,  which  does  not  solidi^ 
at  —20°  and  is  oxidized  by  dilute  nitric  acid  to  hemellithic  acid 
CeH3(CH3)jC0,a 

.ffKcAyrfrocMjncnf  ,Ci,n,g,  is  the  name  given  by  Renard  to  a  hydro* 
carbon  which  occurs  with  other  similar  compounds  (Pt.  IV.  p.  6) 
in  resin-spirit  and  boils  at  147° — 150'.^  It  is  probably 
addition -product  of  pseudocumene  or  liemellithcne. 

'  Annstrong,  Ber.  Baijiirh.  Chrm.  Oa.  xi.  1067. 
'  Enfiler,   ibid,   xviii.   2234  ;   see  iilao   MBrkownikow,  .^nn.   Chim. 
GcxiziT.  89,  •  JacolHcn,  ibid.  xix.  2S13, 

•  Ibid.  IV,  1867,  '  Ilcr.DnilieK.  Chnn.  (ha.  xii.  2611, 

*  Ibid.  lit  3620.  '  An.  Chim.  Phy:  [8],  i  22». 


'  TRICHLOROMESITrLENE. 


HAX.OGEN  SUBSTITUTION  PRODUCTS  OF  THE 
TRIMETHYLBENZENES. 

2329  Dry  clilorine  acts  very  energetically  upou  cooled  raesity- 
lene,  a  niistiire  of  mono-,  dt-  and  trichloromesityleiie  being 
formed.  When  the  product  is  washed  with  caustic  soda  and 
dissolved  in  boiling  alcohol,  almost  the  whole  of  the  trichloro- 
mesitylene  separata's  on  cooling.  The  greater  portion  of  the 
alcohol  is  then  removed  from  the  filtrate  by  distillation  and  the 
residue  precipitated  wilh  water,  the  compounds  deposited  being 
separated  by  fractional  distillation.' 

Mojiochlorovicsityhiic,  C^fi\{C'S,^^,  is  a  colourless  liquid, 
which  boils  at  204* — 206°  and  does  not  solidify  at  -  20'.  Boiling 
chromic  acid  solution  oxidizes  it  gradually  to  acetic  acid,  while 
dilute    nitric    acid    converts    it    into   chloromesitylenic    acid, 

I>ieJdoromesUpkne,  CgHCljfCHg)^,  crystallizes  from  alcohol 
in  splendid,  lustrous  prisms,  melting  at  59*.  It  boils  at  243" — 
244°,  but  i-eadily  volatilizes  at  the  ordinary  temperature.  It  is 
scarcely  attacked  by  a  boiling  solution  of  chromic  acid. 

Tru-JiloTomesilylcnc,  ^fi^ifi^^^,  was  prepared  by  Kane,  who 
named  it  pldeyl  chloride,  C3H5CI,  because  he  believed  that  the 
radical  of  this  substance  was  also  contained  in  uhnic  acid 
{lUmAis,  ■7rreXe'a),a  decomposition  product  of  woody  fibre. 

It  ia  also  obtained,  together  with  hexmethylbenzene,  by  the 
action  of  methyl  chloride  on  a  mixture  of  aluminium  chloride 
and  orthodichlorobenzene.  In  order  to  explain  this  remarkable 
formation,  it  may  be  assumed  that  the  following  reaetion  among 
others  takes  place : 


C,H,Clj  +  A1,C1„  =  CoHjClAl^CI,  +  C\. 


16  monochloromesityleno  which  is  first  formed  is  then  further 

dorinated.' 

Trichloroniesitylene  crystullizes  from  boiling  alcohol  in  fine 
needles,  melts  at  204° — 205°,  boils  at  280°  and  readily  sublimes 
in  lustrous  needles.     It  is  scarcely  attacked  by  boiling  nitric 

ad,  chromic  acid  or  alkaline  permanganate. 

htm.  Pkarvi. 
..  Ph„.  [6],  . 


nS  ASOUATIC  00HPOUKD». 

MoHolirom0mesiti/ltne,  C^HjBr^CHj)^,  U  formed  by  tlie  actioa 
of  bromine  <m  well-oooled  m^^tyleae.'  According  to  Schrannn, 
it  is  best  prepaned  by  gndoftlly  adding  a  molecule  of  bromine  t» 
one  of  raedtflene  in  the  dark.'  It  is  a  liquid,  which  has  a  ^intlf 
aromatic  odou-,  boils  at  227°  and  solidifies  on  cooling  in  ctystal)^ 
which  melt  at  —I*. 

Dibrvmomcntylme,  C,HBrj(CH3)j,  was  obtained  by  Fittig  and 
Storcr,  bother  with  the  preceding  compound  and  tribromo' 
mesitylene.  Schramm  found  that  it  is  obtained  in  the  pure 
state  when  monobromomesitylene  is  tre»teJ  in  the  dark 
with  the  calculated  amount  of  bromine.  It  crystallizes  from 
alcohol  in  long,  brittle  needles,  melta  at  64'  and  boils  at 
285'. 

Trihromomesityktu,  Qfix^{CK^p  was  obtained  by  Hofinann 
and  C&houTs,  and  is  readily  formed  when  three  molecules  of 
broioiae  are  added  to  one  molecule  of  mesitylene  in  the  dark. 
It  is  only  slightly  soluble  iu  boiUng  alcohol,  from  which  it  ciy»- 
tallizes  In  thia,  brittle  needles,  wliilo  it  separates  from  hot. 
benzene,  in  which  it  is  more  readily  soluble,  in  small  mono- 
symmetric  prisms,  melting  at  22i°. 

M(mtKklofOpseudocumcne,  C,HjCl(CHj)3,  has  been  prepared 
by  Haller  from  a-pse  udocum  id  iu  e  by  means  of  Sandmeyei'i 
reaction  (Ft.  III.  p.  264);  it  forms  lustrous  scales  or  plate^l: 
meltmg  at  71°— 72°.' 

a-M<>nobromi)pscudt>cuvu^,  C^U^t^CU^^.  (CH3:CHs  :CH,t 
Er^l  :2:'t:6),  is  beet  obtained  by  the  action  of  bromine 
pseudocumene  in  the  dark.  It  crystallizes  from  hot  alcohol  is 
large  plates,  which  show  a  phiy  of  colours,  melt  at  73'  (BeilstetB 
and  Kogler ;  Haller ;  Schramm)  and  boils  at  236°— 238°.* 

s-Monobromopseudocumnu  (1:2:4:5).  A  monohromosul' 
plionic  acid  is  formed,  together  with  the  dibromosulplionie 
acid,  by  the  action  of  sulphuric  acid  on  dibro mops eudocu mem 
and  thia  j'ields  s-monobromopseudocumene  on  heating  wit 
hydrochloric  acid.  It  is  a  liquid  boiling  at  236° — 238 
(Jacobsen). 

v-Mo7tohromoj)Scitdocumc7K  (1 :  2  ;  4 : 3),  is  obtained  by  the  bro* 
minatiou  of  a-pseudocumenesulplionic  acid  and  the  decomposi- 
tion of  the  product  with  supcrheatcil  8team,as  an  ahnost  odourlesi 
liquid,  boiling  at  226°— 22!)°.* 

'  Fitlii?  nnd  Rtorcr,  Jun.  Chem.  Phann.  rxlvii.  tT. 

=  Her.  Denltrh.  CK-m.  lit'.  x\%.  'l\t.         '  ll.iJ.  xviii.  il3, 

•  JnwlKwu,  Hid.  xtx.  U-i3.  1  K.llw,  ibul.  »ii.  I04fl. 


^smdoai.mene,  CaHBrj,[C Ha)^  (1 : 2 : 4 ;  5  1 6).  is  formed, 
er  with  the  following  compound,  when  paeudocumene  is 
1  with  bromine  in  the  dark  or  iu  diffused  daylight.  It  is 
:ably  solable  in  akohol,  crystallizes  in  long,  flat,  lustrous 
1  very  pliant  needles,  melta  at  61'3°  (Schramm)  and  boils  at 
-SOi"  (Jacobsen). 
\  TrtbromopseKdociimtnc,  CjBrg(CHj)j,  is  also  only  slightly  soluble 
I  boiling  alcohol,  and  crystallizes  when  the  solution  is  gradually 
toled  in  very  thin,  long,  pliant  needles,  melting  at  225° — 22(i° 
~  »  and  Laubinger). 
'  3'rt6r(»)wAemeWi(/w:nc,CBr3(CH3)3,  crystallizes  from  hot  alcohol 
%  long,  fine  needles,  melting  at  215°.' 


i 

Hint 


NITROTRIMETHYLBENZENES. 

2330  Mononitromeskyhne,  Q^^{^0^{GH.^^,  was  obtained  in 
the  impure  state  by  Kane,  who  overlooked  the  presence  of 
nitrogen  in  it  and  named  it  mesitaldehyde,  CjH^O.  Cahours 
and  Uofniann  also  failed  to  prepare  this  substance  pure.  It  is 
formed  when  mesitylene  is  heated  with  nitric  acid  of  sp.  gr.  138, 
and  in  considerable  quantity  as  a  by-product  in  the  preparation 
of  meaitylenic  acid  from  which  it  is  separated  by  means 
of  its  greater  volatility  ivith  steam.^     It  can  also  be  obtained 

Lirom  dinitromeaitylene  by  reducing  the  latter  to  nitro-amido- 
.tylene.  dissolving  this  in  cold  alcohol  and  treating  the  solution 
ith  nitrogen  trioxide  until  the  liquid  smells  distinctly  of  ethyl 
itrile.  It  is  then  heated  on  the  water-bath  until  the  evolution 
of  nitrogen  ceases,  the  nitromesitylenc  precipitated  with  water 
and  finally  distilled  with  steam,* 

It  is  tolerably  soluble  in  cold,  in  almost  every  proportion  in 

boiling  alcohol,  and  crystallizes  in  transparent,  lustrous,  yellow 

prisma,  which  are  tolerably  thick  and  often  an  inch  in  length, 

while  it  sometimes  forms  large  tablets,  melts  at  44°  '  and  boils  at 

>'  (Ladenburg). 

J>imtri/incaU^/lenc,  C,H(NOj)j(CH,)j,  which  was  discovered  by 
[ofmann,'  is  very  readily  formed  when  mesitylene  is  allowed  to 

'  JaroWii,  Bfr.  Tkubeh.  Chem,  Cfn.  tix.  SfiSO. 
'  Fitlig  and  Sbmr,  Ann.  CKnn,  I'hann.  cxtvii,  1. 
'  r.nilenlnirg,  ibid,  ckxix.  170, 

•  Biodcrmann  luid  I-edoni,  Bi-r.  Diralvh.  Chiia.  Gsi.  viii.  S7. 

*  Ann.  Cheja.  Pkarm.  \xx\.  130, 


131.  AIsriKJLTI'r  OrMP^X'XDSL 


nrro  nm  -w^-^j^iiimtL  innimz  aitnr  aod ;  the  solation  is  poured 
Tini  riLui  fcicir  jfthar  scuurjitr  i:r  nxzie  time,  and  the  curdy  pre* 
cnnuoir  wtshai  'vrsa.  wts^n.  Ii  crrsG^Qiies  firom  hot  alcohol  in 
cui'iiz=i£9£^  JuKriii&  ^nn\»r.  pcsans.  cfien  an  inch  in  Ico^h, which 
Ti^r.  u  ^tf  '  7!ti^  -trxtm^  Ktt£3kes  with  which  mesitylene  is 
cnzL.iik^'T  £:nri»rad«£  ix  iJif  <t:ui  iszo  this  qdendid  crystaUine 
r.nmi»niz2i£  3»  tu-  OiEi&niEcsscar  taos  it  adoids  the  best  means  of 

r'-^ti?'Yifiirt«7/#ritf:.  C|.  "XO,\  CH,,"^  was  discovered  by 
Oiiii.icr^'  aiii  cbTfifiCj  ^Tssct^iscd  hr  Hofiaaann  and  flttig. 
Ii  if  :Ciiiczti%i  zr  a  <:^^t*y  ^Af^wtMsm-  to  the  dinitro-compouDd 
wii£!L  a  iZiirnz^  :c  ox*;^  To^cibe'  of  fiimui^  nitric  add  with  two 
T:ciim»  :£  raii:«Ltr:fcic^£  ic:]^fc:air  aad  is  employed,  the  fcmna- 
ia:iL  r«g!ii^  r^ixLjAk^;^'  anar  a  few  Kcofedk  It  is  ahnost  insohUe 
ill  coii  al?c«h:il  azid  venr  sSi^iir  sohiUe  in  hot  alcohol,  from 
wiJr-L  it  cri^QA^izes  it  £».  ^;^  Medles.  melting  at  230"— 23?. 
It  sepfi3:ka«s  fr:im  L^t  adE^CDe.  in  which  it  is  moie  readily  soluble 
hi  Iks-gi^  ijap^ttreEi^Tip^etCTispraaB^beloiiffl      to  the  asymmetric 

* «- jfivfc  *tf r/jwiiif-flrt.  iww  c^  ;xOj  cb^^;(:h^  :  CH,  :  CH,  : 

XOg — 1  :  • :  4  :  5  .,  is  TCakJiJT  formed  when  peeadocumene  is  dissol- 
ved in  coDoejiVrik^ed  mrnc  acid  *  and  cnrstallizes  firom  alcohol  in 
luTig,  strcai^iT  Tcfrac^dTe  prisms,  wlich  melt  at  71*  and  become 
ccploured  yc  li.-.w  c-tl  txpci?ia^  to  the  lights  It  boils  at  265^ 
ajj3  is  iic»t  f  ;:nber  arttd  upciii  by  nitric  acid  in  the  cold,  while 
mesitylene  uncier  thes^  conditic^ns  is  immediately  converted  into 
the  dinitr«xvimpouDi 

It  is  converted  bv  the  action  of  zinc  dust  on  its  solution  in 
alcobolic  p(>tash  into  azoj:tiirud<icvmffUy  C,§HjjNj.  which  separates 
from  glacial  acetic  acid  in  fine,  i^dish  yellow  aystals,  melts 
at  ITS^ — 174*  and  is  converted  bv  further  reduction  into 
the  colourless  hydTXtzo^v^UiiLTfirfunf,  which  mdts  at  124** — 
125  V 

/3'Mofu-mit7V^victi4i<Tii:n'C7t€,  (1 :  2  :  4 : 6]",  has  been  prepared  from 
a-nitropseudocumidine  by  means  of  the  diazo-reaction,  and  forms 
compact  prisms,  melting  at  20".* 

7-J/c>w<?Mj7n>^i5fi/Wor«wicnr,  (1:2:4  :3),  is  obtained  in  a  similar 

»  Fittig,  Am».  Ckrm,  rharvi.  cxlL  132.  «  JbiiL  Ixix.  241. 

»  Bodtwig,  Jakrtfb.  Chrm.  1879,  869. 

*  Sohaper,    Zcitxhr.    Cfutn,    1S67,    12  ;  Fittig  and  Laubiugcr,    Ann.    Ckfui. 
r.ann.  clL  259. 

*  Pospjcchow,  Brr.  Vm'sch.  Chcm.  Ges.  xx.  Iltf.  217. 
«  Edler,  ibid,  xviiL  629. 


mtier  from  ^-iiitropseudocumiiliiie,  and  furma  yellow  crystals, 
(Jting  at  30".' 

Initropxiidocumene,  C^(HO^g((JKj\,  is  formed   by  allowing 

^seudocuniene  to  drop  into  a  mixture  of  uitnc  and  sulphuric 
acids,  the  liquid  being  subsequently  wanned.  It  is  also  very 
slightly  soluble  in  boiling  alcohol,  from  which  it  crystallizes  iu 
small,  colourless  needles,  united  in  stellate  groups.  It  crystallizes 
from  hot  benzene  in  hard,  tolerably  thick,  transparent,  quadratic 
prisms,  which  melt  at  185',  and  sublime  at  a  higher  temperature. 
These  crystals  are  a  very  characteristic  derivative  of  pseudo- 
cumene  ;  if  a  mixture  of  this  with  meaitylene  be  nitrated  by  the 
method  described,  the  trinitro -com  pounds  can  readily  be  separated 
by  recry stall  izat ion  from  benzene,  since  the  needles  of  trinitro- 
mesitylene  can  readily  bo  distinguished  and  mechanically 
separated  from  the  compact  crystals  of  tiinitropaeudocunicne.* 
According  to  Engler,  who  has  employed  this  method  to  detect 
these  hydrocarbons  in  rock-oils,  a  mixture  of  the  trinitro- 
compounds  melts  at  167°.  In  order  to  decompose  this  into  its 
constituents,  it  is  heated  on  the  water-bath  for  several  hours 
with  a  quantity  of  alcohol  which  is  insufficient  for  complete 
solution,  the  trinitropaeudocumeno  being  dissolved  wltile  the 
trinitro  meaitylene  remains  behind.  Wheu  pseudocumene  is 
boiled  with  fuming  nitric  acid,  a  liquid  substance  is  formed  in 
adilitioD  to  trinitropseudocumeue  ;  this  is  probably  dinitropseudo- 
ciimene,  but  could  not  be  obtained  in  the  pure  stat«  (Fittig  and 
Laubtnger), 

TrinUrohcmellithene,  C^(NO^).jliCil^)y  The  first  product  of  the 
action  of  a  mixture  of  nitric  and  sulphuric  acids  on  lieinellitheDe 
is  a  moaonitro-dcrivative,  melting  at  about  100°,  which  is  con- 
verleil  by  the  further  action  of  the  acid,  finally  assisted  by  heat 
into  the  trinitro -com  pound.  This  crystallizes  from  hot  alcohol 
ill  compact  prisms,  which  have  a  vitreous  lustre  and  melt  at  209° 
(Jacobsen). 


AROMATIC  COMPOUNDS. 


TRIMETHYLBENZENESULPHONIC  ACIDS, 
CjH,(CH3),S0gH. 

2331  MtsUylentsulpiionic  aeitl  was  first  prepared  by  Hofmann 
by  dissoking  mesitylene  in  fumiug  sulphuric  acid,  and  waa 
subsequently  studied  by  Fitlig.  Jacobseu  and  Rose.'  It  forma 
rhombic  tablets,  melts  at  77°  and  contains  two  molecules  «f 
water,  which  are  lost  over  sulphuric  acid.  The  salts  crystallize 
well 

MtsityUnrsitlphanic  chloride,  CoHj(C^)3SOjCl,  crystallizes 
from  ether  in  large,  wetige-shaped  needles,  melting  at  57°.* 

MadtylmfstdphamUie,  CaHi(CHs)jSOj,.NHj,  is  soluble  in  3000 
parts  of  water  at  0°  and  in  185  parts  of  boiling  water,  from  whith 
it  crystallizes  in  long,  hair-like  needles.  It  dissolves  much  more 
readily  in  alcohol  and  is  deposited  from  this  solution  as  a  mass, 
which  after  drying  is  fibrous  and  resembles  asbestos,  melts  at 
141" — 142°  and  readily  sublimes  to  a  voluminous  crystalline  mass. 
On  heating  to  160° — 165°  with  hydrochloric  acid,  it  decomposes 
into  ammonia,  sulphuric  acid  and  mesitylene.  This  compound 
may  be  erajiloyeJ  for  the  separation  of  mesitylene  from  pseudo- 
cnmene,  since  the  sulphamiJc  of  the  latter  is  less  soluble  in 
water  and  alcohol.'  One  hundred  parts  of  b3  per  cent,  alcohol 
dissolve : 


cBulpliuiiitli'.         raiuilcxminenesnlrhMi 


AtO'      5  53  1-19 

At  the  boiling-point .  .    11305 

MesUylentduitlphemic  aciti,  CflH(CHJ5(S0jH)j,  is  formed  \if 
heating  mesitylene  with  ten  parts  ot  fuming  sulphuric  acid  ta 
30° — 40°  for  two  or  three  days,  during  which  time  three  to  fotti 
parts  of  phosphonis  pentoxide  are  added  in  small  quantitica 
every  ten  hours.  It  crystallizes  in  dcliijuescent  needles.  Tb* 
potassium  salt,  CgH(CHa)j(SOjK)g  +  2H.0,  decomposes  oIiuoiC 
quantitatively  on  beating,  mesitylene  being  formed : ' 

CoH(CH,),(S03K},  +  2H,0  =  C,H,(CH,),  +  2S0.KH. 

'  Anil.  Clum.  rharm.  oUiv.  C3, 

'  Tloltm.-y..r,  Zri'j-flir.  Vli.v.  18«7.  686. 

•  JicolisoM,  Ann.  Chrm.  Ihanii.  clmiiT.  18J. 

•  B4rlhni>il  \1<.\ti.\^,  Momtth.  Clu:ui.  L  808. 


4 : 5).  The  preparation  of  this  substance  hns  already  bi^en  de- 
scribed. It  crystallizes  in  cubes,  is  only  slightly  aoliille  in  dilute 
sulphuric  acid  and  melts  at  111" — 112°.' 

a-Pseiuloe»merusulpk<mic  dtlori/lf.,  CuH;(CHj)gSOjCl,  separates 
from  ether  in  large,  transparent,  mo  nosy  in  metric  prisms,  melting 
at  6r.» 

a-Psntdocum(tnesulpkam.tdc,  C9Hj(CH3)jSO,.NHj,  dissolves  in 
7000  parts  of  cold,  and  380  parts  of  boiling  water;  it  is  only 
slightly  soluble  in  cold,  more  readily  in  hot  alcohol,  from  which 
it  crystallizes  in  short,  hard,  transparent  prisms,  which  are  de- 
composed by  hydrochloric  acid  at  173° — 175°  with  regeneration 
of  pseudocumene  (Jacobsen). 

^'Pik'iLdociimenesulphtmie  iMirf  (1 : 2:4:0)  is  obtained  by  dis- 
soU-ing  a-bromopseuducumene  in  fuming  sulphuric  acid  and 
treating  the  sodium  saJt  of  the  bromosut phonic  acid  with 
ammonia  and  zinc  dust.     Its  barium  salt  is  tolerably  soluble 

B-Pseudoeumencsulpkamide  separates  from  hot  alcohol  as  a 
soft  crystalline  mass,  consisting  of  fine  prisms,  and  crystallizes 
from  a  niixture  of  benzene  and  alcohol  in  thick  prisms,  which 
melt  at  178°— 179°.^ 

yPsaulocumeTiesulphonic  acid  (1:2:4:3)  has  been  prepared 
fiom  dibromopseudocumenesulphonic  acid,  and  forma  a  readily 
soluble  sodium  salt. 

fPseudocumeneiulphamide  forms  small  flat  needles  or  plates, 
melting  at  about  113°  (Jacobsen). 

ffemdlithtnesulphmiic  ai^id  (1:2:3:5)  crystallizes  from  diluto 
sulphuric  acid  in  oblique,  six-sided  tablets,  containing  water  of 
crystallization,  and  forms  a  difficultly  soluble  barium  salt, 

Jlemtlliikenesitlphamide  crystallizes  from  hot  alcohol  in  short. 
hard,  transparent  prisms,  which  are  even  less  soluble  in  cold 
alcohol  than  pseudocumencsulphamide  and  melt  at  lO-'i",  It 
yields  two  sulpbaminehcmellithic  acids  on  oxidation.* 

■  Keltw  anil  Paths,  Ber.  DtuUth.  Chtm.  Qra.  xix.  1516. 

>  Radlof,  iii'rf.  xi.  S2. 

>  JacotaBD,  ihid.  xix.  1218  ;  Kclbe  and  Pntlie.  ibid.  xii.  ISItt. 
•  JKobMD,  Hid.  XT.  18SS  ;  zU.  2&11  aud  3917. 


VOL.  111. — PABT  V. 


AROMATIC  OOMPOUNDa 


TRIMETHYLHYDROXYBENZENES,  CoHs(CHj,Ott 

2332  Mt'ttU'il  has  been  obtained  by  means  of  the  diaio-re- 
aotion  from  amidoraesitylene  or  raesidine'  and  by  fusing  mesity- 
leneaulphonic  acid  with  caustic  potash.*  It  forms  crystids, 
which  smell  like  phenol  and  melt  at  68° — C9°,  is  readily  volatila 
with  8team,  boils  at  2195°  and  gives  no  colouration  with  ferrio 
chloride. 

Nitnmesitol.  CrtH(NOj)(CHa)jOH,  which  has  been  preparei 
from  nitromesidiiie  by  means  of  the  diazo-reaction,  crystallizet 
from  hot  water  in  yellow  plates,  which  melt  at  64'  and  are  readily 
Tola  tile  with  steam. 

Amidomcsitol,  CflH(NHi,)(CHJgOH.  The  hydrochloride  of  this 
base,  which  crystallizes  in  needles,  is  formed  by  the  action  of  tin 
and  hydrochloric  acid  on  nitromeaito] ;  the  free  base  fornrf 
crystals,  which  readily  change  into  a  resinous  mass.' 

a-Pmidocumenol  (CHj  r  CHj :  CH,, :  OH  =  1 :  2  :  4  :  5)  is  ob- 
tained by  fusing  pseudocumenesulphonic  acid  with  cc 
potash,*  and  haa  also  been  prepared  from  a-pseudocumidine  hf, 
means  of  the  diazo-reaction."  It  forms  fine,  pliant  needlei 
which  smell  like  phenol,  melts  at  73°  (Auwers)  and  boils  a 
232°.  It  gives  no  colouration  with  ferric  chloride,  and  en 
fusion  with  caustic  potash  is  converted  into  hydroxy-xylic  acid, 
which  decomposes  into  carbon  dioxide  and  a-metaxylenol  whoi 
heated  with  lime. 

Psewdonimtnyl  methyl  clhcr,  CgH,{CHj}30CHj,  is  formed  hf 
heating  a  solution  of  a-cumidine  in  methyl  alcohol  witK 
sulphuric  acid  and  potassium  nitrite.  It  is  a  liquid,  whicl^ 
possesaes  a  pleasant  aromatic  odour"  and  boils  at  209° — 211' 
(Auwers). 

A'ilro-a-pKiidocumf7iol,  Ce{CUs\U(NO^On  (1 :  2  : 4  :  3 :  5> 
When  a-pseudocuminol  is  brought  into  well-cooled,  fuming 
nitric  acid,  nilropsetidociiiacnyl  nitrate,  Co(CHj)jH(NOj)ONO^ 
is  formed  by  a  singular  reaction.     This  substance  crystalliz 

'  Biedennaon  sod  Leilom,  Ber.  DrulKh.  Chem.  Get.  viii.  67. 

■  Ibid.  viii.  250  ;  Jnoobwn,  Ann.  Chan.  Pkarm.  cxev,  285. 

'  Knecht.  Her,  Daittch.  CAon.  Cm.  xv.  I87B. 

*  Hentn,  ibid.  xi.  29. 

'  l.iebiTimmn  iin<l  KoslanerVi,  il-id.  ivii.  8S.^  ;  Amvrnt,  ihnl.  TVii.  2*7«. 

<=  llormanniii'ii.  xvii.  I91S. 
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a  ether  in  lustrous,  rhombic  tablets  or  prisms,  which  melt  at 
with  decomposition  and  are  converted  into  nitropseudo- 
EQenol  by  evaporation  with  alcohol  on  the  water-bath.  The 
ter  crystallizes  in  long,  reddish  yellow  needles  or  prisms,  which 
!  a  fatty  lustre,  melt  at  48°  and  are  reconverted  into  the 
■ate  by  heating  with  dilute  nitric  acid.  This  substance  is 
I  prepared  by  the  action  of  nitric  acid  on  pseudocumenyl 
Lhyl  ether, 

KnitTopseudacutnenol,  Co(CHj)j(NO;j)jOH,  is  obtained  from  the 
tameric  nitrate  by  the  action  of  ammonia,  a  small  amount 
oitropseudocumenol  and  a  resinous  substance  being  also 
It  crystallizes  from  alcohol  in  yellow,  cross-shaped  or 
cicular  groups  of  needles,  melting  at  112°.'  It  forms  a 
deep  red-coloured  solution  in  allialis,  from  which  it  is  repre- 
ci  pita  ted  by  acid. 

Amido-a-pseudocumenol,  Ca(CHj)jH(NHg)OH,  is  obtained  when 
a-cumenol  is  acted  upon  by  a  diazo-salt  and  the  resulting 
phenyl  a  zopseudocumenol,  CjH5.Nj.C,(CHj)3H{OH),  reduced 
with  tin  and  hydrochloric  acid  (Liebermann  and  Kostanecki), 
and  may  be  obtained  in  a  similar  manner  from  the  nitrate 
described  above,  It  is  a  crystalline  substance,  which  sublimes  in 
needles,  melts  at  166° — 167*  and  gives  a  reddish  violet  coloura- 
tion with  Lieberraann's  reagent. 

fi-PaeiidociimtHol  (1  2:4:6)  has  been  prepared  from  j3- 
pseudocumidine '  and  y3-pseudocumenesulphonic  acid ; '  it  forms 
crystals,  melting  at  95°,  and  boils  at  230° — 231°. 

yPstudocumcnol  (1  t  2 : 4  : 3)  has  been  obtained  both  from  the 
corresponding  pseudocumidine  *  and  sulphonic  acid  (Jacobsen). 
It  crystallizes  from  ether  in  long  needles,  luelta  at  62°  and  boils 
at  232° — 234°,     It  giveji  no  colouration  with  ferric  chloride, 

JTmiellitkenol  (1:2:3:5)  was  prepared  by  Jacobsen  from  the 
sulphonic  acid ;  it  crystallizes  from  alcohol  in  long,  flat  needles, 
melting  at  81°,  and  gives  no  coloitration  with  ferric  chloride. 

*  Engci,  ibiii.  *viii.  222* 


ABOHATtC  COMPOUNDS. 


TRIIIBTHyU>IHTDROXTBBNZENK  S. 

ajjj  Pintd^xvmaLrquinol,  C^(CH^OHJ.  The  correspont 
ing  qninone  is  fcnned  hy  the  oxiduioD  of  iaodureiiol,*  C|H(CH^ 
OH,  ftDd  tsodoridiDe,*  C^CH^^NH,  u  «a  oil;  yellow  liquii 
which  possesses  tlie  chanctenstie  odour  of  the  quinones  an 
scdidifies  <»  cooEng  to  a  ciTxtalline  mass,  melting  at  II*.  It 
converted  by  snlpfaur  dioxide  into  the  qainol,  which  crystallis 
from  hot  water  in  splendid  white  needles,  melting  at  169*. 

Xitropat»doeumaufimul,Cj:2iO^(CS^iOH)t.  WhenpaeudcH 
cnmenecaibozylic  add,  C^CH^OfCO^  is  heated  with  con- 
centrated nitnc  mdd,nitnf>tiiutocuwuiu^iiwne,  Cg'N0j)(CH,),0j, 
is  obtained,  its  formation  by  this  reaction  corresponding  to  that  of 
nitraoilic  acid  from  dihjdroxyierephtbalic  acid  (VgL  III.  PL  IV. 
p.  S20).  The  qninone  forms  golden  yellow  plates,  which  meltat 
113°  and  readily  sublime,  and  is  converted  by  sulphur  diozida 
into  the  quinol,  which  crystallizes  in  long,  golden-yellow  needles 
and  melts  at  106.'* 

MtMjrcinoi,  C,H(CH^(OH),,  is  readily  formed  when  amido- 
mesitol  hydrochloride  is  dissolved  in  water  and  treated  with  tbs 
theoretical  quantity  of  sodium  nitrite  at  a  low  temperature; 
mtrogcn  ia  evolved  and  the  reaction  must  be  completed  by  boil- 
ing. Mesorcinol  is  readily  soluble  in  ether,  slightly  in  cold  aad 
readily  in  hot  water,  sublimes  io  dazzling  white  plates,  melting 
at  1*9°— 150°.  and  boils  at  274'— 275°.  If  its  solution  be  treated 
with  ferric  chloride  and  distilled,  bydroxymetazyloquinooe 
{Vol.  III.  Pt  IV.  p.  404)  is  formed  and  can  readily  he  recognized 
by  its  characteristic  reactions.  On  heating  it  with  sulphunfl 
acid  a  colon  ring-ma  tier  ia  produced,  which  forms  a  red  a^ntit^ 
in  alkalis;  the  dilute  rose-red  solution  shows  a  deep  grea 
fiuoreac^ice.* 


'  HofmMD,  Str.  DtulttK  Clum.  Oa.  vnl  V. 
NoItiQguid  Banmann.  ibid.  iriiL  llSa 

•  Nef,  An*.  Chfin.  Pliarm.  ecmvii.  17 

*  EnoehL  ibid.  IV   DiTK 
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AMIDOTRIMETHYLBENZENES. 

3334  AmidomesUylme  or  J/emrftn*,  €,112(0113)51^11^,  is  formed 
by  the  reduction  of  nitromesitylene  {Fittig  and  Storer),  aa  well 
aa  by  heating  trimethylphenylammonium  iodide  to  the  melting 
point  of  lead,'  and  occurs  iu  varying  quantities  in  crude  cuini-  . 
dine'  It  is  a  liquid  which  boils  at  229°-230'''  and  has 
almost  the  same  specific  gravity  as  water. 

DimethylmesidiTie,  CaH,(CH3)sN[;CH,),.  is  a  liquid,  boiling  at 
213 — 214°,  which  does  not  combine  with  methyl  iodide  even  at 
150°(Hofmann). 

Aetlmeauiidf,  C^.^(CK^^U{Q.^UP),  crystallizes  from  hot 
alcohol  in  broad  prisms,  melting  at  216°— 217°. 

Mfeityimrbimkh,  C^'3.4<Zn^^'i^C0.  The  product  of  the 
action  of  ethylchiorocarbonate  or  mesidine  is  mesityhirHhane. 
CaH,(CHg)^NH.CO.OC,Hi;,  which  forms  needles,  melting  at 
61'— 62°  and  is  converted  into  mesitylcarbimide  by  heating  with 
phosphorus  pentoxide.  Tliis  is  a  liquid,  which  has  a  pungent 
odour,  boils  at  218°  -  220°  and  becomes  turbid  after  a  short  time, 
a  gelatinous  mass  being  deposited  (Eisenberg), 

Mesityl  mustard  oil,  CgHjfCHjljNCS,  was  prepared  by 
Eisenbei^  by  heating  mesidine  with  carbon  disulphide  and 
'holic  potash.  It  crystallizes  in  long,  lustrous  needles,  which 
faintly  pungent  odour  and  melt  at  Gi°. 
Nitromeddi'^ie,  CoH(NOj)CCH3)aNHi,.  was  obtained  by  Maule 
'from  di nitromesitylene  by  passing  sulphuretted  hydrogen  into 
its  alcoholic  solution,*  The  reaction  only  proceeds  slowly  *  and 
is  not  greatly  accelerated  by  the  addition  of  ammonia  (Laden- 
bnrg),  Nitromesidine  crystallizes  from  alcohol  in  golden 
yellow  needles,  which  melt  at  73°  -  74°  and  aro  not  decomposed 
by  boiliag  caustic  soda. 

NUroHieelmcsidide,  Q^fJ^iO^iCH^^^WOM-P)-  's  formed 
when  acetmesidide  is  heated  with  nitric  acid  to  which  a  little 
water  has  been  added  (Ladenburg).  or   when    its  solution   in 

'  Ilofmann,  Ber.  Deiiheh.  Chein.  Qsn.  v,  715  ;  viii.  81. 

'  EiuaberK.  ihid.  xv.  1011  ;  huxv^wnldUaert.  Berlxn,  ISSa  1  Kiigi^l,  Bcr. 
DmtKh.  Chtm.  Ges.  xviii.  2230. 

*  Lailetibarg,  Aml.  CKein.  Pharm.  clxiix.  1S3. 

•  Ibid,  xiii  137. 

'  Bieilenuuia  and  Lciloui,  Ber.  Dcutsch.  Chcni.  Get,  viii.  G7 ;  Kncuht.  ibid. 
IV.  137G. 
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AXOXATic  cotamnnys. 

d  with  fninmg  nitiic  scid  (BiedennaiiD 
~  "  ■•  bo3ii%  alokhol  in  silky 
i  >t  191*  and  are  Dot  decom- 
f  Mbg  viA  aftaliB.  It  is  a  weak  base,  which  di^olrea 
dnUonc  ^id  is  repredpitated  by  aromonia 
■Idac.  It  dsoMDposes  into  acetic  acid  and 
a  it  is  Watad  to  150*  viUi  h  vdroclilonc  acid. 
I,  Cjy0^ifM,^i^SB^  vta  obtained  by  Fittig 
}tj  tlie  ivdoctim  id liliiitnaw  liljl^m'  witb amnwtiiaiD  sulphid& 
It  fajstaffixes  tma  Lot  alookol  in  hutroos,  velloir  oeedle^ 
Behi^  at  ISr— 194*. 

Dautnhaatmitiditk.  C,<'SO^Ca,)^SB'fi.Bfi),  is  prepaied 
by  dissoJTii^  the  BKinoiiitn>-coaipovBd  in  a  mixture  of  oitiic  and 
VD^ihaTic  acids,  and  nyirtaHiirt  from  hot  alcohol  in  dazzlii 
white  needles,  wloc^  ib^  at  S7^  and  are  resolved  into  aoetk 
acid  and  dinitroracsidiiw  by  beadng  with  hydrocMonc  add 
(Ltkde&baig). 

DiamidoHuxitflene,  C,H(CH,),(XH^  is  formed  by  ttte  action 
of  tin  aid  hydrochlOTic  add  on  dinitiomesityleoe  (Fittig)  aad 
on  tjinitntmesitylene  (Ladenborg),  ammonia  b^ng  in  this  case 
eliminated.  It  ciystallizes  from  bol  water  in  bsir-like  necdlea 
and  aepantes  from  an  ethereal  solution  id  transparent,  monosym- 
metiic  ciystals,  which  melt  at  90'  and  sublime  in  lustrous 
needles  when  can?fu11y  heat«d.  Chronic  acid  solution  oiidizeS> 
it  to  hydroxymetaxyloquinone  ;  ila  salts  crystaliire  well. 

A'ilrcdiamidtmfsUif/fTU^  C,(NO^XCH,),(NHj)y  is  obtained  by 
tiie  further  action  of  ammonium  sulphide  on  dinitromeaidine. 
It  crjstailizes  from  hot  water,  in  which  it  is  only  slightly 
soluble,  in  large,  orange-red  plates,  and  separates  from  alcohol  on 
the  spontaneous  evaporatioo  of  the  solution  in  very  targe,  well- 
formed  monosym metric  crystals,  which  are  perfectly  trans- 
parent, possess  a  diamond  lustre  and  ar«  of  nearly  the  sama 
colour  as  sodium  nitroprusside,  this  substance  being  one  of  the 
most  beautiful  of  organic  compounds.  It  melts  at  181°  and  is 
a  well  characterised  base,  its  hydrochloride,  CaH,CNOj)(NHj), 
(CIH\,,  forms  colourless  or  pale  yellow,  quadratic  tablets 
(Fittig). 

3335  a-PaetulocumidittciCH^:  CHj  :  CH, :  NH,  =  1:2 
h)  was  obtained  by  Schaper  by  the  reduction  of  a-nitr^- 
pseudocumene.  It  is  manufactured  by  heating  commercial 
xylidioe  to  250*  with  hydrochloric  acid  and  methyl  alcoboL 
The  diflicultly  Eoluble  nitrate  of  a-pseudocumidine  is  then  pre- 


O-P3EUD0CITMIDINE, 


ireJ  from  the  crude  cuiiiidiae,  which  coDtains  isomeric  bases, 
1  is  iiDally  decomposed  by  caustic  aoda.'  The  crude  cumidiDc 
^  also  be  fractionated  and  the  portion  boiling  between  232°— 
°  purified  by  washing  with  alcohol.* 

j-Pseudocumidine  crystallizes  from  hot  water  in  long,  silky 
dies,  and  from  alcohol  in  large,  lustrous,  transparent  prisms, 
s  at  CS"  and  boils  at  234°  (Auwei-s).  It  is  employed  in  the 
manufacture  of  azo-dyes.  Its  salts  crystalUze  well.  On  oxidation 
with  potassium  ferricyanide  it  ia  convertwl  into  the  azopseudo- 
cumene  which  has  been  previously  mentioned  (PospjechowJ. 

MeihylpatudocuniitHiu.,  C^^(pG^^^[CR^),  melts  at  44°  and 
boils  at  237°. 

IHmethylpseiidocumidiiK,,  C^H2(CHj),N(CHj)j,  is  an  oil,  which 
bos  a  pleasant  smell  of  flowers  and  boils  at  222°  (Hofmann). 

a-Aeetpseathcumidt,   CbHj(CH3),N  H(CjHjO),   crystallizes   ia 
compact,  white  needles,  melting  at  164°  (Auwers). 

a-Aiiropseiidocumidine,  CoH(NOj)(CH3)^NHg.  When  the 
preceding  compound  is  nitrated,  nilro-acdjjseudocumide  is  formed 
and  crystallizes  in  long,  yellowish  prisms,  melting  at  202°— 204° 
rs).  This  is  converted  by  hydrolysis  into  nitropseudo- 
nidine,  which  separates  from  alcohol  iu  large,  red,  asymmetric 

Is,  melting  at  46° -47°. 
fDiamidopaetulocmicm,  CaH(CH3),(NH,^5(l :  2 :  4 ;  5:6), 
1  been  prepared  by  the  reduction  of  o-nitropseudocuraidine. 
■j'stallJzes  from  hot  water  in  colourless  needles,  melting  at 
W}out  00°;  a  very  dilute  solution  of  its  hydrochloride  is  coloured 
Beep  red  by  ferric  chloride,  and  the  dry,  perfectly  neutral  salt 
SToIves  hydrochloric  acid  when  it  is  heated  with  henzaldehydc. 
^he  base  is  therefore  an  orthodiaraine  (Vol.  III.  Pt.  IV.  p.  62), 
!irhich  is  also  proved  by  the  fact  that  nitro-acetpseudocumide  is 
ionverted  by  reduction  into  etheiiyidiamidopseudocumene  : 

C^HCCH,)  /  +  6H     = 

^NaCO.CH, 

C^(GU^,<^       )^C.CH,  +  3H,0, 

The  compound  obtained  iu  this  way  is  not  decomposed   by 
"ing  alcohoUc  potash.* 


m-OuutwirKmdMxmidimt.  C^ifO^lCO^^B^      The  furtliet 

L  «f  ■ilHi  ■(>Hwi  ibIiniiiii'mIi    yields  diuitro-acetpeeudo- 

I  at  280"  and  mi  heating  with  sulphuric  acid 

a  diBimpBeadoctinudine,  which  crystallizes  from 

or&Dge-vellow    needles,   melting  at 

It  Ion  «b1j  fcdile  basic  jaoperties  and  is  converted  bj 

~  ue.  which  has  not  yet  heen  Lhoroughly 

C^E^CH^N.H^  is    prepared  from 

aetbod;  it  crystallizes  from  ether  in 

[  ai  120*.      This  componnd  was   prepared  in 

r  technicallj  prepared  cumidinc  ia 

Mbwlini)  witlt  tbat  obtained  from  pseudocumeoe,  and  for  this 

I  into  the  liydrocarbon  according  to  * 

I  pufiMji  I9  Bae^vr.      Thia  condsts    in   addiog  four 

to  the  hvdiaiiDe,  heating  to  boiling  and  gradually 

10  per  cent,  aotntioo  of  copper  sulphatu  : 

C4Hj(CH;ii^*HJiH,  +  2Ci^0.  +  H,0    = 
C,H,CCH^  +  CujO  +  X,  +  2H^0,. 

Fsn  paaodocuBOic  was  obtained  in  litis  way.* 

0-J^tmlarmmidim  (1 :  2 :  4 :  C)  is  funned  when  /S-nitro- 
pseudocainetie  is  rtwluced  with  inm  filings  and  acetic  acid.  li 
is  readily  T<J»tiU-  with  steam  and  solidiBes  in  cooling  to  a 
crrstaUino  mass,  melting  at  36°.* 

yPindoeumida*  (I  ;  2:  4:  H)  is  cuDtained  in  crude  cumi- 
dine-  When  the  fraction  btMliug  at  225'— SST  is  boiled  with 
glacial  acetic  acid  for  twelve  houis,  the  acetyl-com pound  ia 
fonited,  which,  aA^r  being  fived  by  pressure  from  the  iiiiattacked 
0)1,  is  repeatedly  ctystallized  from  alcohol,  a  small  quantity  (^ 
acetniefidide  being  first  deposited,  while  a  compound  is  obtained 
from  the  mother-liquor,  which  boils  at  112^  and  yields  the 
new  cumidine  on  distillation  with  caustic  potasli.*  Thia 
substance  lias  also  been  prepared  by  the  reduction  of  7-mtro- 
[iseudocuuienc  and  is  a  liquid,  boiling  at  236°  (Mayer). 

y-i\itrt^pKud,>rumuiinr.  C,H(CH,)s(NO^(NIL)(l  :  2  :  *  :  3  ;  5), 
was  obtained  by  Fittig  and  Laubinger,  who  reduced  trinitro- 
pseudocumeue  with  auiiiionium  sulphide.  Mayer  found  that 
when  suljihuretted  hydrogen  ia  passed  into  a  boiling  solution  of 

'  IUIUt.  ibid.  xviJL  I 
•  Englpr,  Hid.  xriii,  ■ 


MESmrirCOMPOUN  DS. 


trinitTOpseudocuineQe  in  alcoholic  ammoDin,  the  acid  OgH,jN^Oj 
is  first  formed.  Thiscompound  is  either  a  nitrocuraidineaulphonic 
aci.i,  CJCHJjNO^CNH^SOjH,  or  more  probably  nitrocumene- 
sulphamic  acid,  CgH(CH3)^0„(NH.SO,H),  since,  on  heating 
with  water  to  180°,  it  decomposes  quantitatively  into  sulphwric 
iicid  and  7-nitrop3eiidocumidine,  which  is  best  prepared  from 
trioitropseuducumene  in  this  naanner.'  It  crystallizes  from 
boiling  water  or  alcohol  in  splendid  golden -yellow,  luatroua 
needles,  melting  at  137°,  and  forms  salts,  which  crystallize  well 
aod  are  difficultly  soluble. 

y  Nitro-acetcumidide,CoH(NO,)(CHJjNH(C,H,0),  Melting-poiat. 

dull  yellow  needles 131' 

7-Dimtro-acetcuniidide,CB(NOj)j(CH3)3NH(C,H30), 

colourless  needles 204° 

T-Dinitropseudocumidine,  Cj(NOj)jNHj, 

fine,  yellow  needles 78° 

f~IH(vm.idopBendocamene,  CbH(CHj)j(NHj)j,  was  obtained  by 
Meyer  from  y-nitropseudocumidine  by  reduction  with  tin  and 
bydrocbloric  acid.  It  is  readily  soluble  in  benzene  and  separates 
oil  the  addition  of  petroleum -spirit  in  compact  needles,  melting 
at  84°.  Its  hydrochloride  produces  a  deep  yellow  colouration  in 
a  very  dilute  solution  of  sodium  nitrite,  while  a  brown  precipitate 
is  formed  in  a  stronger  solution.  It  forms  chrysoidines  with 
diazo-salts  and  therefore  contains  the  amido-groups  in  the 
m eta-position,  this  constitution  being  confirmed  by  its  other 
reactions. 

H  MESITYL-COMPOUNDS. 

H    2336  Memtyl  alcohol.  CgH./0Hg)jCH2.OIT,  has  been  prepared 
'    from   its  acetic  ether  and  forms  a  liquid  which  has  a  similar 
smell  to  benzj'l  alcohol  and  boils  at  218° — 221°. 

MesUyl  chloride,  CoH5(CH3)jCH3Cl,  is  formed  when  mesity- 

lene  is  chlorinated  at  a  tolerably  high  temperature,  which  must 

not  however  exceed  215°,  and  is  a  liquid  boiling  at  215° — 220°.* 

AffMiyl  hrimiidc.  Q^^{CK^fiYLJir,  is  obtained  by  the  action 

I  of  bromine  on  mesitylene  at  135° — 140°,  and  crystallizes  in  long 

■  Bcr.  DeutuA.  Chttn.  Go.  11.  S6S. 
'  Robinct,  Omipl,  Meiiti.  icsi  600. 
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&  copioos  flow  of  tears,' 
Uiitft  mttatt.  C,H,;CH^1,CH^O.CjHjO,  is  prepared  ty 
Iwliii^  the  dUocide  or  faromkle  witli  potassium  acetate  and 
■cetie  add.  It  Iords  a  {deasant-SEiielliDg  liquid,  which,  according 
to  1i^7ek,boifa  at  £38*— 231',  but  accoixliag  to  Robiiiet  at  UT. 
JhwiMHiV  mteokol.  CHtBr(CHa),CHrOH.  The  bromide 
of  this  is  finkod  b^  tbe  action  of  bromiDe  on  bromomesitjlene 
ia  t^  aonligfat  and  U  a  liquid  which  decomposes  on  distillAtioo. 
'Wben  it  is  boikd  witb  an  alcohobc  solution  of  potassium  acetate 
and  tbe  product  decomposed  with  caudtic  potash,  the  alcobol  is 
obtained.  It  OTstallijes  &om  petroleum-spirit  in  stellate  groups 
of  needles,  nl^ch  melt  at  66° — Gdo'  and  are  oxidized  to 
/S-btomomesityleiuc  add  by  potassium  permanganate.  It  de- 
ooB^iaaBS  on  distillatioa  vith  formation  of  bromomesitrlene, 
^broTDonwsatrlaldehjnde.  which  rapidly  oxidizes  in  tbe  air. 
and  other  products.  The  main  reaction  is  explained  bj  the 
following  ei^n&tion  :* 

2C,H^r(Cn^.CHyOH  = 


DIMETHYLBENZKNECARBOXYLiC   ACIDS. 
C,H,(CH,),COjH. 

3337  "^'^  numbers  appended  give  the  positicns  of  the  sida 
chains  in  the  following  order.  CH,  :  CHj  :  COjH. 

McsUyicnie  arid,  (1:3:  5),  was  first  prepared  by  Fittig; 
Mesitjlene  is  boiled  for  10—20  hours  with  nitric  acid  of  gp.  gt, 
1'4,  to  which  two  roiumes  of  water  have  been  oddei),  and  the 
product  is  then  greatly  diluted  with  water  and  submitted  ta 
distillation.  Nitromesitylene  passes  over  first  and  then  the 
acid,  the  distillation  being  continued  until  crystals  of  this  arc  e 
longer  deposited  in  the  condenser,  water  being  added  to  tbo 
residue  in  the  retort  as  often  as  is  necessary.  The  acid  is  theQ. 
filtered  oflf  aod  the  filtrate  saturated  with  sodium  carbonate 
evaporated  te  a  amall  bulk,  and  precipitated  with  hydrochlorto 
acid.  The  acid  thus  obtaineil  ia  added  to  that  remaining  on  tbft 
niter,  which  forms  the  larger  portion,  and  the  whole  is  boiled  foi 


some  time  with  tin  and  concentrated  lijdrochloric  acid  in  order 
to  remove  any  nitro-com pounds.  After  cooling  it  is  washed 
with  water,  dissolved  in  sodium  carbonate  and  liberated  by  the 
addition  of  hydrochloric  acid  to  the  solution  at  the  boiling-point. 
The  pure  mesitylenic  aeid  separates  out  on  cooling  in  dazzling 
white  crystals.! 

Uvitic  acid.  CaHafCHjXCOjH)^,  is  also  a  product  of  this 
reaction,  hut  is  not  volatile  with  steam  ;  in  order  to  isolate  this, 
the  filtered  oxidation -product  is  separated  from  tmattacked 
mesitylene  and  nitromesitylene  hy  solution  in  sodiura  carbonate, 
the  two  acids  precipitated  from  the  filtrate  with  hydrochloric 
acid,  treated  with  tin  and  hydrochloric  acid  and  finally  separated 
by  dLstiltation  with  water.* 

According  to  Remsen  and  Broun,  it  ia  better  to  employ  a 
mixture  of  one  volume  of  nitric  acid  of  sp,  gr.  V35  with  two 
volumes  of  water  in  this  reaction.* 

Atesitylenic  acid  ts  also  formed  by  the  oxidation  of  mesityj 
alcohol,  an  oily  liquid  being  obtained  at  the  same  time,  which 
forms  a  crystalline  compound  with  acid  sodium  sulphite,  and  is 
therefore  probably  mcsUylaldehyde^  CgH,(CH,)gCHO. 

Geuther  and  Frohlich  found  that  small  quantities  of  mesity- 
lenic acid  are  formed,  together  with  butyric  acid,  diethylacetic 
acid  and  tri-etbeny  I  butyric  acid,  CgH^(GjH3)jC0jH.  when  a 
mijtture  of  sodium  ethylate  and  sodium  acetate  ia  heated  with 
ubon  monoxide  or  zinc  duat.* 

Mesitylenic  acid  is  only  soluble  to  a  very  small  extent  in  cold 
rater  and  with  difficulty  in  boiling  water,  from  which  it  crystal- 
9  in  fine,  small  needles.     It  separates  from  alcohol,  in  which 

is  very  readily  soluble,  in  large,  well-Jeve loped,  monosymmetric 
lala,  while  if  boiling  water  be  added  to  the  dilute  alcoholic 
Mibition  until  a  permanent  turbidity  is  produced,  the  acid 
crystallizes  on  cooling  in  broad  plates  and  needles,  which  closely 
resemble  those  of  benzoic  acid.  It  melts  at  160°  according  to 
yittig,'  while  Jacobsen  gives  169°  as  the  melting-point,  byt 
inblimes  below  this  temperature.     Its  salts  have  been  examined 

J  Fittig  and  by  Fittig  and  Briickner.' 

Calcium  mtsityhnaie,  (CoHoOJjCa,  is  scarcely  more  soluble  in 

t  water  than  in  cold  and  separates  in  crystalline  crusts  when 

e  solution  is  evaporated. 


>  A»».  Chna.  Pkann.  ex\i.\H. 
*  Atntr.  Otem.  Jeum.  iii.  21S. 
'  A%*.  Chtm.  Pharm.  cciL  805. 
'  Ann.  Chem.  Plinnii.  cxIviL  J,1. 
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AlOlU-nC  COICFOTTXIJS. 

t,  (Y]^H,0^jBa,  is  more  readily  soluble  in 

~    ~  es  not  OTsUllixe  immediatelj' 

I  wobtdoa  is   allowed  to   cool,  but 

f  far  KNae  bovn ;  it  Conns  prisma  with  a  nlkj 

t,  C^^O^C^  ia  formed  by  the  actirai  of 
caadoB  ■■atatKo  of  the  aeid  in  absolute  aloobol, 
nd  wlndi  has  m.  pecaliar,  bat  pleasant,  smell  re- 
it  of  attar  <W  roan,  boiU  at  341°  and  solidifies  to  k 
rOT. 
,  C^^C^JjCO^STIr  The  acid  chloride  is 
)  action  of  pho^ibonts  chloride  on  raedtylenic 
t  has  not  jet  been  prepared  puie.  It  is  converted  hj 
k  into  the  aoude.  Tbx^  dystallizes  from  boiling  water 
t,  which  mdt  at  133"  and  sabllme  at  a  slightly  higher 
t  (Fitt^  and  Brncbkei). 
1338  XjrfK  atid,  (1 :3  :4).  was  fiist  jK«pared  by  Kehul^  by 
the  actioa  of  caihoo  dioside  and  sodium  on  d-bromometaxylene.' 
It  may  abo  be  obtained,  together  with  parax^lic  acid  and 
xylidic  atad,  fay  the  oxidatjon  of  pseudocumene  with  dilute 
nitric  acid.*  and  is  reiy  readily  fbiniied  when  carbonyl  chloride 
is  passed  into  a  mixture  of  laetaxyleDe  and  aluminium  chloride, 
which  is  heated  to  100'  at  intervals.  The  acid  chloride  is  thus 
formed  and  is  then  decomposed  with  water,  the  product  being 
Gubeequeutly  distilled.  Unattacked  melaxylene  passes  over 
first  and  is  fallowed  by  an  oily  liquid,  boiling  between  170* 
and  320',  which  is  extrActed  with  caustic  soda,  the  jqriic 
acid  being  precipitated  from  the  solution  with  hydrochloric 
add  and  recrystallized  from  alcohol'  It  is  also  formed  when 
the  potassium  salt  of  a-metasylenesulphonic  acid  is  fused  with 
sodium  formate.* 

Xylic  acid  is  almost  insoluble  in  cold  nnd  only  slightly 
soluble  in  boiling  water,  and  crystallizes  from  alcohol  in 
well-formed,  transparent,  monosymmetrie  prisms,  melting  at 
126°.  It  boils  at  267°  under  a  pressure  of  727  mm.,  and  yields 
pure  metaxylcne  when  heated  with  lime  at  a  comparatively  low 
temperature. 

CaUiumxylate,  (C^H|,OJCa+2HjO.  is  readily  soluble  in  water 
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-ystallizes  in  hard,  tnuisparent,  monosymmetric   prisms, 

Ich  only  redissolve  very  slowly, 

'ylaie,  (CjH,Oj)jBa,  crystallizes  from  a  concentrated 
lution  iu  hard,  thick  plates. 

JTtft^t  (Moride.  CflHjCCHJjCOCI,  is  prepared  by  fusing  the 
with  phosphorus  chloride ;  it  boils  at  234° — ^236°,  and 
olidifies  on  cooling  in  fascicular  groups  of  nt;edles,  melting 
at  25-5°. 

£ylamid€,  CBHg(CH3),C0.NHj,  is  obtained  by  triturating  the 
chhiride  with  ammonium  carbonate.  It  crystallizes  from  hot 
water  in  fan-shaped  groups  of  needles,  and  from  alcohol  in 
prismatic  clusters  of  needles,  melting  at  181°. 

Paraxylic  acid,  (1:2: 4).  is  formed  by  the  oxidation  of  pseudo- 
cumeue  and  also  when  potassium  orthoxyleneaulphonate  is  fused 
with  sodium  formate  (Jacobsen).  Id  order  to  prepare  it, 
pseudociunene  is  boiled  for  about  a  day  with  dilute  nitric 
acid,  distilled  with  steam  and  the  distillate  neutrahzed  with 
carbonate  of  soda  and  freed  from  nitropseudocumene  by  distilla- 
tion. The  residue  is  then  heated  with  an  excess  of  hydrochloric 
acid  and  tin,  the  acids  converted  into  the  calcium  salts  and  these 
separated  by  crystallization. 

Paraxylic  acid  is  scarcely  soluble  in  water  in  the  cold,  and  only 
dissolves  to  a  small  extent  at  the  boiling'point ;  it  is  deposited 
from  an  alcoholic  solution,  which  ia  allowed  to  evaporate  spon- 
taneously, in  concentrically-grouped  prisma,  melting  at  166°.  On 
distillation  with  lime  it  yields  pure  orthoxylone,  which  was 
discovered  iu  this  way. 

Cedcium  jiaraxylate,  ^{C^^O^fia.  -\-  TH^O,   is    less  soluble 

water  than  calcium  xylate,  and  crystallizes  in  pointed,  white 
les,  which  however  rediasolve  miich  more  rapidly  than  those 

the  latter  salt. 

Barium  jiareurylnU,  (CgHgOJ^Ba  -\-  iH^O,  ia  leas  soluble  in 
water  tlian  barium  xylate  and  crystallizes  in  fascicular  or  stellate 
groups  of  hard  needles. 

Isoxylic  acid  (1  :  4 : 2)  was  obtained  by  Jacobsen  by  heating 
bromoparaxylene  with  sodium  amalgam  and  ethyl  chlorocarbonate. 
It  crystallizes  from_^alcobo!  in  stellate  groups  of  large  needles, 

ilts  at  132°  and  boils  at  268°. 

CaUium    isoxylate,   (fl^fi^^A  +  2HijO,    is    scarcely   more 
in  hot  water  than  in  cold,  and  separates  on  evaporation 

tolerably  hard,  radiating  crusts. 

Barium   isoxylatSy   (CgHgOg)jBa  +  4HjO,  crystallizes    slowly 


Ca 
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from  a  concentrated  solution  in  masses  composed  of  small 
needles. 

Isoxylamide,  C^H3(CHj)2CO.NH2,  lias  been  prepared  from  the 
chloride,  which  crystallizes  in  the  cold,  by  trituration  irith 
ammonium  carbonate,  and  is  deposited  from  hot  water  in  long 
brittle  needles,  melting  at  186°.^ 

v-Xylic  acid  (1:3:2)  is  formed  when  the   potassium  salt 

of  i7-metaxylenesulphonic  acid  is  fused  with  sodium  formate. 

It  is  more  readily  soluble  in  water  than  xylic  and  mesity- 

lenic    acids,  which  also  contain   the    methyl    groups   in  tlie 

meta-position,  and  crystallizes  in  short  needles,  melting  at 
970—990.2 

Hemellithic  add  (1:2:3)  is  obtained  by  the  oxidation  of 
hemellithene  with  dilute  nitric  acid.  It  is  readly  volatile  ¥rith 
steam  and  crystallizes  from  hot  alcohol  in  large,  brittle,  vitieous 
prisms,  which  melt  at  144"*  and  are  only  slightly  soluble  even  in 
hot  water. 

Calcium  hemellithaU,  {C^B^O^Judk  +.H2O,  crystallizes  from  Iiot 
water  in  tufts  of  prisms  and  yields  pure  orthoxylene  on  distillation 
with  lime. 


SUBSTITUTION  PRODUCTS  OP  THE  DIMETHYL- 
BENZENECARBOXYLIC  ACIDS. 

2339  iS'CTiloromesityknic  acid,  G^}Ifil{CBi^JO^J^*  ^  formed 
by  the  oxidation  of  chloromesitylene  with  dilute  nitric  acid.  It 
is  slightly  soluble  in  hot  water,  readily  in  alcohol,  from  which  it 
crystallizes  in  monosymmetric  prisms,  which  become  coloured 
brown  at  220**  without  melting.* 

a-Bromomesitylenic  acid,  CgH2Br(CH3)2COjH,  is  the  chief 
product  of  the  action  of  bromine  on  mesitylenic  acid  in  the 
cold,  and  has  also  been  prepared  from  a-amidomesitylenic  acid 
by  means  of  the  diazo -reaction.  It  crystallizes  from  hot  water 
in  fine  needles,  often  an  inch  in  length,  and  is  deposited  on  the 
evaporation  of  its  alcoholic  solution  in  large,  rhombic  prisms, 
which  melt  at  146*" — 147^  solidify  at  131**  when  gradually  cooled, 
and  then  melt  at  137** — 138^     It  resembles  /8-nitromesitylenic 

'  Ber.  DenUsch.  Chem,  Ges,  xiv.  2110.  *  Jacobsen,  ibid.  xi.  21. 

•  Fittig  and  Hoogewerff,  Ami.  Chan.  Phartn.  cl.  826, 


acid  in  l^'^■l  respect,  the  lower  melting  substance  being  the  mobile 
modiiication,  the  higher  melting  the  stable.* 

^-BromomrsUyltnic  acid  is  formed  in  small  qnautitj  together 
with  the  a-acid,  and  may  also  be  obtained  bv  the  oxidatiLm  of 
bromomeaitylene  with  chromic  acid  solution  or  dilute  nitric  acid* 
In  addition  to  these  methods  it  has  been  prepared  from  y9-amido- 
mesitylenic  acid  (Schmitz).  It  separates  from  hot  water,  in  which 
it  is  only  sbghtly  soluble,  in  compact  crystals  and  from  alcohol 
in  well- developed,  monosymmetric  prisms,  which  have  almost 
precisely  the  same  form  as  (9-nitromeaitylenic  acid  and  melt  at 
21*°— 215'. 

a-A'ilromesilylcnic  acid.  C,Hj(NO,);CH,)iC0,H.  U  formed  as 
the  chief  product,  together  with  the  ^-compound,  when  meaity- 
lenic  acid  is  brought  into  fuming  nitric  acid,  the  misture  of  the 
two  acids  being  soon  deposited.  They  are  converted  into 
their  barium  salts,  that  of  the  /3-acid  crystallizing  out  almost 
completely  when  its  hot  solution  is  allowed  to  cool.  The  salt 
of  the  a-acid  is  obtained  from  the  mother-bquor  and  is  piiri&ed 
by  recrystallization  and  decomposed  with  hydrochloric  acid. 

a-Nitromesitylenic  acid  crystallizes  from  hot  water,  in  which 
it  is  only  slightly  soluble,  in  long  fine  needles,  and  separates  from 
an  alcoholic  solution  in  larger  crystals,  which  form  intersecting 
twins  and  melt  at  210°— 212'  (Schmitz). 

^-NUTomesUifknic  acid  is  also  formed,  together  with  nitro- 
mesitylene,  in  the  preparation  of  mesitylenic  acid  (Fittig  and 
Bnickuer),  aa  well  as  by  the  oxidation  of  nitromesitylene  with 
chromic  acid.^  It  is  almost  insoluble  in  cold,  only  very  slightly 
soluble  in  boiling  water  and  crystallizes  from  hot  alcohol  in  well- 

iveloped  monosymmetric  prisms,  which,  according  to  Schmitz. 

immence  to  soften  at  195°,  but  are  not  completely  fused  until 

le  temperature  reaches  2205°.     Wbeil   gradually  cooled  the 

acid    solidifies   at    161° — 162°    and    then    melts    completely    at 

lCi7° — 168° ;  if  it  be  now  further  heated  and  a  crystal  of  the  acid 

added  to  the  fused  mass,  it  solidifies  immediately  and  does  not 

iplctely  fuse  again  until  the  temperature  is  raised  to  2205°. 

^refore  exists  in  two  modifications,  one  of  which  gradually 

;e8  into  the  other  as  the  t4?mperature  is  raised.     Jacobsen 

ind  that  the  acid  obtained  by  crystallization  from  hot  water 

alcohol,  or  by  the  evaporation  of  its  solution  in  absolute 

'  Schmitz,  Amt.  Ciiem.  P/utrm.  oxaiij.  IBO. 

*  Fittig  snd  Storer,  ibul,  cxlvii.  8. 

*  Kiiicnien,  jlmer.  Chcm.  Journ.  viii,  2d8. 
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alcohol,  melts  at  179°,  while  it  separates  firom  hot  ahsoluto 
alcohol  in  crystals,  which  melt  at  223''  and  are  ocmyerted 
by  hot  water  into  the  modification  which  has  the  lower  melt- 
ing point.^ 

Nitroxylic  acid,  C^H,(NO^(CHa),CO,H,  was  prepared  by 
Schaper  by  the  oxidation  of  mononitropseudocomene  widi 
chromic  acid  solution.  It  crystallizes  in  fine  needles,  which  melt 
at  Ids'*  and  are  only  slightly  soluble  in  cold,  more  readily  ia 
boiling  water  and  readily  in  alcohoL' 

3340  a-Amidamesitylenic  acid,  C^H^(S'R^{CH.^JDOJI,  i» 
obtained  by  the  reduction  of  the  nitro-acid  with  tin  and  hydro- 
chloric acid.  It  crystallizes  from  hot  water  or  alcohol  in  loi^ 
needles,  melting  at  190^  On  heating  with  lime,  it  decomposei 
into  carbon  dioxide  and  a-metaxylidine. 

/3'AmidomesUylenic  acid  is  oi^y  slightly  soluble  in  water  and 
crystallizes  from  hot  alcohol  in  needles,  melting  at  235^  When 
heated  with  lime  it  yields  v-metaxylidine.  The  constitution 
of  the  amidomesitylenic  acids  is  therefore  expressed  by  the 
following  formulae : 

COjH  COjH 

The  constitution  of  nitromesityleuic  acid  and  bromomesitylenic 
acid  is  also  thus  determined,  and  it  follows  from  these,  that  when 
a  substituted  mesityiene  is  oxidized,  the  methyl  group,  which  is 
in  the  para-position  to  the  substituent,  is  converted  into  carboxyl, 
while  when  one  of  the  hydrogen  atoms  in  mesitylenic  acid  is 
replaced  by  bromine  or  nitroxyl,  the  latter  take  the  ortho- 
position  to  the  carboxyl. 

Sulphomesitylenic  acid,  C0H2(SO3H)(CH3)2CO2H,  is  formed  by 
the  action  of  sulphur  trioxide  on  mesitylenic  acid  in  two  modi- 
fications, which  can  be  separated  by  means  of  their  calcium 
salts.' 

a'Sulphamidomeaitylenic  add,  CgH2(S02.NH2)(CH3)2C02H,  is 
obtained,  together  with  a  small  amount  of  the  ^-acid,  by  the 
oxidation    of    mesitylenesulphamide    with    chromic    acid.      It 

*  Jacobsen,  Ber,  DetUsch,  Chan,  Ges.  xi.  2052. 

»  Zeilschr,  Chem.  1867,  13. 

'  Kcmsen  aud  Brown,  Amer.  Chem,  Jourii,  iii.  218. 
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crystallizes  from  hot  water  or  nicohol  in  short,  compact  prisms 
with  a  vitreous  lustre,  which  melt  at  263°  and  are  converted  by 
concentrated  HCi  at  200°  into  mesitylenic  noid.  whii'h  is  also 
Ibnned.  together  with  a-raetaxylenesulphamide,  wheo  the  sulph- 
amic  acid  is  fused  with  caustit:  sodii. 

fi-SiiiphamidomesUylenic  add  is  formed,  together  with  about 
an  equal  qiiiuitity  of  the  a-acid,  by  the  oxidation  of  raesitylone- 
sulphamidewithan  alkaline  solution  of  potassium  purmanganate. 
It  crystallizes  from  hot  water  in  long  fine  needles,  which  are 
readily  soluble  in  alcohol  and  melt  at  276*  with  decomposition. 
On  heating  with  hydrochloric  acid,  it  yielda  mesitylenic  acid  and 
i^  converted  into  j9-hydroxyniesitic  acid  by  fusion  with  caustic 
soda  (Jacobsen). 

The  constitution  of  these  two  acids  is  expresseil  l>y  the 
following  formulae  ; 


rojt 


NH^ 


COjH 
SO,.NH,i 


SnlphamUori/lic  add,  CaHj(CH3).(S0j.NHJC0,H(l  :  3  :  4  :  (i), 
is  formed  by  the  oxidation  of  pseudocumenesulphamide.  It  is 
almost  insoluble  in  cold  water  and  only  slightly  soluble  in 
boiling  water,  from  which  it  crystallizes  in  long,  fine  needles 
which  melt  at  260°  and  are  converted  into  xylic  acid  by  hydro- 
chloric acid  at  210°.' 

a-Sulphamitio?icme!!i(hic  add  (1  :2:5;3)  19  obtained,  accom- 
pBJited  by  the  ;3-compound,  when  hemellithenesulphamide  is 
oxidized  with  potassium  permanganate  in  faintly  alkaline 
solution,  and  crystallizes  from  water  in  long,  flat  needles,  melting 
at  238°.  On  heating  to  150°  with  hydrochloric  acid,  hemellithic 
acid  J3  formed. 

0-Sulph.amidoltemellilhic  adtl  (1:3:5:2)  is  more  readily 
soluble  than  the  a-acid  and  crystallizes  in  stellate  groups  of 
microscopic  needles,  which  melt  at  l7i°.  An  isomeric  hemellitic 
acid  is  not  formed  on  heating  with  hydrochloric  acid,  but  decora- 
position  into  carbon  dtoxiile  and  metaxylene  takes  place,^ 

'  .lacobaen  snil  Mi'yor,  Bcr.  Dittdiek,  Ciem.  Gf.i.  iti.  llio. 
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naCETSTLSTDfiOXTBENZENECARBOXYLIC 

ACIDS.  C,H^.OS\CH^^ja. 

x^^  Tbjd  i\uiih&^  ino^niiifti  zi*^  ^^  portions  of  the  side 
•itntn  jL  -ntj  jrtter  CSL    CE^ .  COJE  :  OH. 

*-j57i£?T;a.-!rmt«t'7itmu;  ttid  I :  ;^ :  3  ;  *>'  i$  formed  by  fusing 
3iii&t7iif!Xif^Dauiiii:  iLiii  wiiro.  v:&3:sc^  potash.'  mesitol  heing 
irsc  •iimt'tf  latt  thi^a  iniSirzr:o^  c^^cS»l'  If  the  tempera- 
^ar*  >»  n^i»i^7  :::i^»it£  ^mcl  lae  p:c3.5  is  reached  at  which 
"me  otidissniiii  silt  ic  iit^smL  Jl»s  en  tihie  soifsure  of  the  fused 
xnats&  zjijs  is  ilnicsc  ihii  oolj  pp^ivzicc :  vhile  if  the  separa- 
tzii^a  :c  zha  pcci^smnL  sLu  b«*  pc^^rva^ai  bv  constant  agitation 
ami  zhsi  TnrkTi  Tviniuic^  or  :&  j.^vi^r  ^empenktoi^,  the  mesitol  is 
03iiiia=d  vi  aj»ir':x7Tniesi::jiettac  -srid  ai$  npedly  as  it  is  formed.' 

It  niaj  3^50  be  octainei  by  gradually  ^yiJing  potassium  nitrite 
to  a  soLvi^iiXL  oc  jfrsioiio^cxjesLTrliecLS."  ae^i  in  dilute  sulphuric  acid 
aztai  ^iisdZin:^  wim  swazL*  Ii  is^  how-Tier,  best  prepared  by  the 
actio^Q  of  socium  ac»i  carboci  \iioxiie  oa  «-metaxy]enol,  which 
mu55  be  diintcii  w:::h  a  ayvin-varfeon  of  high  boiling  point  in 
order  i*j  preTec^  the  soIi*ii£cadoii  of  the  mixture.* 

It  L5  slightly  5».^IuKe  ia  water,  readily  in  alcohol  and  crystallizes 
frona  duute  alcohol  in  locg.  fiat  needle:^  which  melt  at  179°. 
sublime  readily  and  are  volatile  with  steam.  It  corresponds  to 
salicylic  acid  an«i  its  aqueous  solution  is  coloured  deep  blue  by 
ferric  chloride.  On  heating  with  concentrated  hydrochloric  acid 
to  200"",  or  when  rapidly  fused  with  caustic  potash  at  a  higli 
temperature,  it  decomposes  into  carbon  dioxide  and  o-meta- 
xylenol. 

fi'IIydroxymesUyUnic  acid  (1  :  3 : 5  :  2)  is  readily  formed  when 
/S'Kulpliamidomesitylenic  acid  is  fused  with  potash.*  It  is  also 
formed  by  the  action  of  nitrous  acid  on  /8-amidomesitylenic  acid, 
and  in  small  quantity,  together  with  the  a-acid,  by  the  fusion  of 
meHitylene  with  caustic  potash  (Jacobsen). 

It  crystallizes  from  hot  water,  in  which  it  is  only  slightly 
fiolnble,  in  long,  hair-like,  pliant  needles  and  from  alcohol  in 
nhortcjr  compact  needles,  which  melt  at  223°  and  sublime  when 

*  KitHg  and  lloognencff,  Ann.  Chtin.  Pharm,  cl.  329. 

^  ,Ucft)mu,  ihuf.  rxrv.  274.  '  Jacobsen,  ibid,  ccvi.  200. 

^  .fiii-obm'ti,  Her,  JJnUMrh.  Chan.  Gcs.  xi.  20.1.'). 

*  JA<:obM9ii,  ibid.  xiv.  44.  •  Jacobsen,  ibid,  xil  606. 
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carefully  heated  above  this  temperature.  It  is  not  volatile 
with  steam  and  gives  oo  colouration  with  ferric  chloride  ;  if  the 
letter  be  added  to  a  solution  of  the  ammonium  salt,  however,  a 
hrowD  precipitate  ia  foinied,  which  is  soluble  in  hot  water  and 
in  an  excess  of  ferric  chloride.  On  heating  to  200°  with  con- 
centrated hydrochloric  acid,  it  decomposes  into  jj-metaxylenol 
and  carbon  dioxide. 

Sydroxyparajrylic  acid  (1  ;  2  : 4 : 5)  is  formed  by  the  continued 
fusion  of  pseudocumene  with  caustic  potash.  It  is  almost  in- 
soluble in  cold  water,  only  slightly  soluble  in  boiling  water,  and 
crystallizes  from  the  latter  or  dilute  alcohol  in  feathery  groups 
of  needles,  while  it  separates  from  stronger  alcohol  in  very  small 
prisms,  which  melt  at  109°  and  sublime  even  below  this  temper- 
.itnre.  It  volatilizes  slowly  with  steam  and  gives  a  deep  bluish- 
violet  colouration  with  ferric  chloride.  It  is  resolved  iaUt 
carbon  dioxide  and  a-orthosylenol  by  hydrocMoric  acid  at 
220°— 225°.' 

XyJrtic  acid  has  been  prepared  by  the  action  of  carbon  dioxide 
and  sodium  on  crude  xylenol.  It  forms  crjstals,  melting  at  155°, 
and  gives  a  violet  colouration  with  ferric  chloride.* 


I 


DIMETHYLDIHYDROXYBENZENECARBO- 

XYLIC  ACIDS,  CuH(OH)j(CHj,)jCO,H. 

234a  Only  one  of  these  bodies  lias  hitherto  been  prepared. 

MeiaxyloTcinolcarbovylic  acid  (1:3:4:6:5)  is  formed  wlien 
metaxylorcinol  (Vol.  III.  Ft.  IV.  p.  402}  is  heated  to  130°  with 
a  solution  of  sodium  carbonate.  It  is  outy  slightly  soluble  iu 
water  and  crystallizes  from  dilute  alcohol  in  prisms,  which  melt 
at  196*  with  evolution  of  carbon  dioxide,  It  gives  a  deep  blue 
colouration  with  ferric  chloride,'  and  therefore  probably  contains 
the  hydroxy]  ia  the  ortho-position  to  the  carboxyl  group,  a 
supposition  which  is  favoured  by  the  readiness  with  whicli 
it  decomposes  on  heating. 

'  Reuter,£cr.  Dnttteh.  Chim.  Oe».  xi.  30 :  Jncobiion,  ibid.  nil.  431, 

'  'WreWewsky,  ZtitKhr.  Chan.  1869.  283. 

■  Koitiuievki,  Ber.  tk^tUch.  Chan.  Get.  xix.  2323. 
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yijamuc  ivr  iMiiiii^  ii&  cUoide  for  aooie  time  with  water 
i<«c  aptWMgfe.    Ii  is  m  xind  fiquid,  wliich  has  a  bitter 
Wo^  wizt:  pBTsial  daoumjmwuan  at  2S0^  is  readily  soluble 
ir  afi«iiAl  SBC  dau^vs  in  alioiit  20  parts  of  water.^ 

Jftfomr  mUrtmc  C^H^'CSi^KC^GI^  is  formed,  together 
wf^  susesTvl  cbiarid&.  \«r  "die  acsuB  of  cUcrine  on  heated  mesi- 
Trimt.     I:  zrrsaJbacss  in  saaHL  pboes  or  needles,  melts  at  4l*5^ 

JU,^«iiB^  it^imuk.  C^'CS^'SMJBt\.  is  obtained  by  the 
^r^iAT.  4tf  nnonnif  on  iiiesax3rle{De  Tspoor,  as  well  as  of  hydro- 
ViNtBar  ar^  AL  xiir  xt-v^caL  and  crrsuJIiBes  in  fine  needles,  which 
im);  as  i^  S'^^  an£  li&v^  a  x'crr  pmgent  odour. 

JU^^M.^  tuMA^  C;HyH:!H^VCH^O.C^HaO)a.  is  obtained  by 
^um^  viler  oiilxw  W3«i^  ac«Dc  acid  ud  silver  acetate  as  a 
^N4A«ci<)Si$^  ahstf^  Mradess  Bqmd,  wUdi  has  an  unpleasant 
V«c««i^  :»csQ^  asic  Widis  as  2M*  under  a  presBoie  ci  120  mm. 
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<H^  ?V^%.iA^.it,t«;^  aI.^Aa;:  i\H,  CH^XCH^OH),  (l :  2 :  4). 
W>i?^  vt^afi)i>^viiii»9^i^  isi  i^^^iOAi  wiih  bramne  in  the  sunlight, 
4iM»>MAUNk  n^tC  }rvmm»^  O^H^  CH^\OHjBr,  is  the  first  product  It 
U  a  Is^^xi  >ii%iv^  ^  \\v»pKm^Jt  t^vvmposed  by  distillation,  and 
M^  >\s^xvJrt^l  Vy  I W  fiiwh^r  aiTti^^a  erf  brconine  into  pstudocumyUne 
Ww#M^.*  O^H^^OH^  ^CH^V  ^"^^"1*  is  *lao  formed  when  pseudo- 
\H^HMf^^  ^*  a^s^i  ujvxn  by  Uv^mine  at  a  temp^atnre  of  140^* 
1%  v^nrttlallw*  fivmt  other  or  petroleum-^jurit  in  flat,  lustrous 
iM^^iW.   n\olun$  at    9r5\      On   boiling   with  a  solution    of 

^  RtiihiMl  und  Cobon,  CompL  JUneL  xcvi  IS^ 
*  Rk>buMl>  i^Mi  xcri.  500. 
'  Schrmmm,  Btr.  IkmUdL  Ckewt.  Gts.  xix.  217. 
«  Hj«lt  and  Gadd,  ibid,  xix.  867. 
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iium    carbonate    it   is   converted    into    tbe    alcohol,   which 
loly    slightly    soluble    in    ether,    readily    in    water,    and 
oxidized    by   chromic    acid    to  /9-xylidic    acid    (Hjelt    and 
Ad). 


METHYLBENZENEDICARBOXYLIC    ACIDS, 

CaH,(CHJ(CO,H),. 

^345  Uvitic  aid,  (1:3:5),  was  first  prepared  by  Finkh  by 
boiling  pyroracemic  or  pyruvic  acid,  CH3.CO.COjH,  with  baryta 
water.'  Fittig  and  Furtenbach  then  found  megidic  acid  among 
the  oxidatiiin  products  of  mesitylene  and  stated  that  it  was  most 
probably  identical  with  uvitic  acid,*  this  being  confirmed  by 
Baeyei  *  The  formation  of  uvitic  acid  from  pyroracemic  acid  is 
not  brought  about  by  a  simple  reaction  ;  Finkh  obtained  oxalic 
acid  and  the  syrupy  uvitonic  acid  as  by-products,  tho  latter 
being,  according  to  Bottinger,  a  badly  characterized  compound 
and  probably  impure.  Tbe  latter  chemist  found  that  in  addition 
to  these  substances,  acetic  acid,  pyrotartaric  aoid  and  uvic  acid, 
CjHgOj,  aie  also  formed.'  Since  acetone  is  so  readily  converted 
into  mesitylene  with  elimination  of  water,  it  was  to  be  expected 
that  pyroracemic  acid  would  be  converted  by  an  analagous  re- 
action into  trirnesic  acid,  CoHj(COjH)j,  but  not  a  trace  of  this 
compound  is  formed.*  Harrow  subsequently  proved  that  uvic 
acid  is  identical  with  the  p)Totritaric  acid,  which  is  formed  by 
the  dry  distillation  of  tartaric  acid  (Vol.  III.  Pt.  II.  p.  222),  and 
which  he  prepared  synthetically  by  converting  sodium  aceto- 
acetic  ether  by  the  action  of  iodine  into  diacetosuccinic  ether, 
which  yields  the  ether  of  uvic  acid  when  boiled  with  dilute 
sulphuric  acid : 

CH3— CO— CH— OOj  .  C,1J, 

CHa— CO— CH— CO,  .  CgH, 
CH3— CO  -  CH— CO,  .  CjHj 

CH,=C=CH 


+  CO,  +  CjHaO. 


'  Ana.  Chen.  Fhnrm   cxxii.  182. 

»  ZciUchr.  fVni.  {2]  iv.  i.  :  Ann,  Chem.  Pknrm.  oxlvii.  2 

»  ZeiUrltr.  Chem.  [2)  iv.  119. 

•  Ann.  Chetn.  Pharm.  okxii.  330  ;  ebixxviil.  293. 

»  Kitlig  anil  Buttinf^r,  Bcr.  DailMk.  Chem.  Ou.  t.  OSfl. 
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The  ^!T>;xTbr  3Kni.  va;i:a  is  sztaisuN^T  fimMd,  is  decom- 
ranrd  br  zSkt  bama  £xik>  'CxtlSc  acii  aad  fhrolk  wad.  The 
hxt^  faa^  khbeito  wx  been  vSe^sectscd  JOMiB^  flie  products  of  the 
reactiKTO,  itxt  is  andoabc^dlr  oDotiiiKd  in  die  s^xadled  uvitonic 
MfdL 

The  preparation  of  nvitic  add  £rom  mesitylene  has  already 
been  described  in  connection  with  mesitylenic  acid.  It 
is  ahnost  insoluble  in  cold  water  and  only  very  slightly 
soluble  in  boiling  water,  from  which  it  cr}-stallizes  in  fascicular 

*  Ann,  Chem,  Pharm.  cci  163. 


groups  of  tine  needles,  wiiik  it  9epu«te«  from  akoJhol  in  iadts- 
tioct  groups  o(  aystala.  aod  ia  ptecipitaaed  from  Uw  bot  alco- 
holic solutioQ  br  ihe  additioa  of  mter  M  «  cr;9taUvM  po«d«t. 
It  melts  At  286° — iHT  uxl  saUimes  at  a  h^W  tompwataire 
without  blackeoing  ;  when  a  tsixbire  of  the  calciom  alt  with 
lialf  its  weight  of  sUked  lime  is  heated  to  the  melting  jwint  i>f 
lead,  metatohiic  acid  is  fonned.'  Its  salts  are  salable  in  water 
and  for  the  most  part  ctystallixe  weU. 

a-yUm-ttriiKaad,  C,Hj(NO^H/CO,H)p  is  foime.!.  together 
with  a  smaller  quantity  of  the  $-sciA.  when   uriltc  acid   i« 
I,  and  crystallixes  in  needles  or  prisins,  which  melt  at 
— 237*  and  are  only  dighlly  soluble  in  hot  water. 
'   0-Nitrr>-wcUie  acid  is  %-erT  slightly   eoluble   in   cold,   moro 

idily  in  hot  water  and  crystallizes  in  acute  rhoinbohodra. 

a-AmiiUHHvitie  acid,  C,l^(SHj}CH,(CO,H)j,  aystalliiw  fnwn 
'a)hol  in  long,  yellow  needles;  its  alcoholic  solution  has  a  blue 


fi-Amido-titUie  acid  forms  long,  light-yeilnw  needlfs.' 
SfUpko-HvUie  acid,  C,Hj(SO,H)CH,(CO,II)j,  is  formo-l  when 
Bulphamido-uvitic  acJd  is    repeatedly  evaporatol  with    hydro- 
chloric acid,  and  crystallizes  from  water,  which  contains  sulphuric 
acid,  in  small,  compact  needles  (Jacobsen). 

SHlphamine-untic  add,  CgH,(SOyNH^CH,fC0,H),.  is  formeil 
by  the  oxidation  of  mesityleneitiilphaniide  or  of  the  two  sulpli- 
amidoniesitylenic  acids  with  potassium  permanganate,^  It  is 
wparated  from  its  salts  by  the  addition  of  a'-ids  as  the  an- 
Jiydride,  in  a  simikr  manner  to  orthosulphamidobcnzoic  acid 
(VoL  III.  Pt.  IV.  p.  208).  This  crystallizes  from  hot  water  iu 
small  prisms,  which  melt  at  270° — 272°. 

3346  a-Xylidic  acid  (2:1:4)  ia  formed  by  the  oxid.ilion  of 

pseud ocuniene,  and  therefore  by  that  of  xylic  acid  and  piiraxylio 

acid,  with  dilute  nitric  acid.     It  is  liberated  fnini  its  siilW  by 

acids  OS  an  amorphous  voluminous  mass,  which  is  only  very 

slightly  soluble  in  boiling  water  and  separates  from  the  aotutiou 

semi -crystalline  flocks,  while  it  may  lio  obtaineil  in  the  form 

granular,  crystalline,  warty  masses  by  the  cvajroriition  of  its 

;oholic  solution.      It  melts  at  201*  and  aublimca  in  a  alow 

current  of  carbon  dioxide  in  small,  bard  newllca.     Thf  aiilta  do 

not  crystallize  well.* 

'  Biittingor  an<1  Raminy,  Ann.  Chan.  Pharm.  olxviii,  SB6. 
'  BcittingtT,  iftuf.  ctxixii.  171. 
*  H»ll  anrl  R«niBBn,  Avi'^i:   c% 
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StilphamidoxiiUdic  a«d.  CflH,(CHs)(SOj.NHj)(CO,H)j,  in 
formed  by  the  oxidation  of  sulphamidoxjlic  acid  with  poUi- 
sium  permanganate.  It  is  readily  soluble  in  water  and  ctj-stnl- 
Ijzea  in  needles  or  prisms,  which  melt  at  295° — 300°  with 
decomposition.' 

ff-Xylidic  acid  (1:2:4)  has  been  prepared  by  Jacobsen  by 
the  oxidation  of  isoxyllc  acid  and  crystallizes  from  hot  water 
in  microscopic  needles,  which  melt  between  320°  and  330°  and 
sublime  in  small  crystals  with  a  vitreous  lustre.' 

The  isosylidie  acid,  which  Seuhofer  prepared  by  fuaiog 
7-toluenedisulphoiiic  acid  with  sodium  formate,'  and  the  mtthyi- 
isophtkalic  acid,  which  is  foimcd  by  the  oxidation  of  paraxyljl- 
methylketone,  {GM^fi^yCO.QB.^.  and  of  methylpropylacetyl- 
benzene,  (CH3)(CjH,)CbHj.C.COH3,  are  probably  identical  witli 
y9-xylidic  acid.* 


METHYLHYDROXYBENZENEDICARBOXYLIC 
ACIDS.  C„Hj(OH)(CHJ(CO,H)j. 

2347  IH-m-ihohydroxyiivitic  acid  (CH,  :  COgll  :CO^H  ;  OHiz 
1 : 3  :  5  : 4)  is  prepared  by  fusing  mesitul  or  a- hydroxy inesityleiiio 
acid  witli  caustic  potash,  ami  crystallizes  from  hot  water  in  long 
needles,  which  become  soil  between  225° — 235°  and  melt  with 
decomposition.  Its  aqueous  solution  gives  a  fine  cLeny-red 
colouration  with  feme  chloride ;  when  it  is  heated  with  hydro- 
chloric acid  to  200°,  paracresol  is  formed.'' 

Para-orthohydToxy^ivitic  acid  (1:3:5:2)  is  obtained  by  the 
action  of  nitrous  acid  on  a-aniido-uvitic  acid,^  and  by  fusing 
sulphamido-uvitic  acid  willi  caustic  potaflh.^  It  crystalH 
from  alcohol  in  needles,  melting  with  decomposition  at  about 
280°,  is  very  slightly  soluble  in  water  and  gives  a  violet-red 
colouration  with  ferric  chloride.  Ortliocresol  is  formed  when  it 
is  heated  with  hydrochloric  acid. 

Metahydtyoxi/nvilic  acid  (1:4:6:3).  The  ethyl  ether  of 
this  acid  is  fonned  by  the  action  of  chloroform,  chloral,  or  ethyl- 

'  Jncobseimn.l  Mnyer.  £cf.  Deulich.  Chnn.  Oei.  xvi.  190. 

-  Ibid.  xiv.  ana.  >  Ami.  CVm.  Pharm.  cUiv.  1 

*  CUiis,  Ber.  DtnOnch.  Clifvi.  Get.  xviii.  1BE8  :  xii.  233, 

"  Jauobsen,  Atm.  Chan.  Phann.  cii'v.  28S  :  vcvi.  193. 

'  Uoitinger,  ibid.  cXxtxix.  H7. 

"  •      '      1.  ibi/l.  ixi\.  IS?  ;  Itemwanml  Hull,  Aun.  rkcui.  Jmni.  ii.  131 
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richloracetate  oa  sodium  aceto-acetic  ether  ia  presence  of 
wdiiim  ethylate.*  Ia  order  to  prepare  it,  one  part  of  sodium 
is  dissolved  in  ten  parts  of  acetic  ether  and  chloroform  gradually 
added  to  the  solution : 

CH,  CH. 

I  J, 

CO  CH.— CO         ChzCH— C.OH 

I  i  I  II 

CHNa + CHCl.  4  CHNa  =  CzrCH— CH  +  2NaCl  4-  HCl  +  H-O. 

'  III 

CO  CO         CO  CO 

oc^,  oc^,  ic^s   Ac^, 

The  prr)duct  is  boiled  with  caustic  soda  and  the  acid  pre- 
ipitated  with  hydrochloric  acid.  It  is  difficulty  soluble  in  cold, 
lore  readily  in  hot  water  and  crystallizes  in  thin  needles,  which 
>ften  and  decompose  at  290"*.  It  gives  a  reddish  violet  coloura- 
on  with  ferric  chloride  and  on  heating  with  lime  is  resolved 
to  carbon  dioxide  and  metacresol. 

Homohydroxyisophthalie  add  (1:2:4: 6)   is  formed  when 

•sulphoxyUdic  acid  is  heated  to  220''  with  hydrochloric  acid ; 

crystallizes  from  hot  water  in  needles,  which  melt  with  de- 

>mposition  at  a  few  degrees  above  270^    It  gives  no  colouration 

ith  ferric  chloride  (Jacobsen). 

Hydroxyxylidic  acid  (1 :  3  : 6 :  4)  is  obtained  by  fusing  sulph- 
nidoxylidic  acid  with  caustic  potash.  It  is  also  only  very 
ightly  soluble  in  hot  water  and  crystallizes  from  dilute  alcohol 

microscopic  prisms,  which  melt  at  285* — 290*,  decomposing 
multaneously  into  carbon  dioxide  and  paracresol.  It  gives  an 
tense  dark  red  colouration  with  ferric  chloride  (Jacobsen). 


MESITENYL  COMPOUNDS. 

2348  Mesitenyl  alcohol  or  mesfUykneglycerol^  CgH3(CH2.0H)3,  is 
stained  by  boiling  its  bromide  with  lead  carbonate  and  water, 
is  a  thick  liquid,  which  readily  dissolves  in  water  and  has  a 
tter  taste. 

Mesitenyl  chloride,  Cffi^(GIlJCl)y  is  formed  when  the  glycerol 
heated  with  hydrochloric  acid,  as  well  as  by  the  action  of 

*  Oppenheim  and  Pfaff,  Ber.  DetUsch.  Ckcin.  Ocs,  vii.  929  ;  viii.  884  ;  Oppen- 
im  and  Precht,  ibid,  ix  321. 
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chlorine  on  the  vapour  of  mesitylene.  It  boils  with  decom- 
position at  277^ — 284^  but  distUs  under  diminished  pressure 
without  change. 

MesUenyl  bromide^  CgHj(CH2Br)j,  is  formed  by  the  addition 
of  the  calculated  quantity  of  bromine  to  boiling  mesitylene  and 
crystallizes  from  alcohol  in  long,  microscopic  needles,  which  melt 
at  94-5°.i 


BENZENETRICARBOXYLIC  ACIDS,  0^11,(00^ 

2349  Trimesic   acid    (1:3: 5)   was   first   obtained   in  small 
quantity  by  Fittig,  together  with  a  large  amount  of  acetic  acid, 
by  boiling  mesitylene  with  a  solution  of  potassium  dichromate  m 
dilute  sulphuric  acid.     A  better  yield  is  obtained  by  the  oxida- 
tion of  mesitylenic  acid,  the  boiling  being  discontinued  as  soon 
as  the  latter  has  disappeared  from  the  surface  of  the  liquid.* 
It  is  formed  in  the  same  way  from  uvitic  acid  ^  and  s-triethyl- 
benzene,*  and  may  also  be  obtained  by  heating  hydromellitic 
ftcid  with  sulphuric  acid :  ^ 

CeHe(CO,H)e  +  3S0,H,  = 
CeHgCCOgH),  +  SCO,  +  6HjO  +  SSO,. 

In  addition  to  these  methods  it  may  be  prepared  by  heat- 
ing mellithic  acid,  Cg(C02H)g,  with  glycerol,®  and  in  smaller 
quantity  when  sodium  metabromosulphobenzoate'  is  fused  with 
sodium  formate  J 

When  propargylic  acid,  CH^C.COgH,  is  exposed  to  sun- 
light, it  is  gradually  converted  into  trimesic  acid.®  This  poly- 
merisation corresponds  exactly  to  the  formation  of  benzene  from 
ncetylene  and  to  that  of  s-tribromobenzene  from  bromacetylene, 
which  is  also  brought  about  by  exposure  to  sunlight.® 

Trimesic   acid    is  somewhat  soluble   in   cold,   more   readily 

*  Colson,  Compt.  Rend,  xcvi.  71  ;  xcvii.  177. 
'  Ann.  Qhem,  Pharm,  cxli.  142. 

>  Fittig  and  Furtenbach,  ibid,  cxlvii.  801  ;  Baeyer,  ZcUschr,  Chrw,  1868,  119. 

*  Jacobsen,  Ber.  DeiUsch,  Ckcm,  Gcs.  vii.  1435  ;  Friedel  and  Balsohn,  Bull. 
Hoc.  Chvn.  xxxiv.  636. 

•  Baeyer,  Jnn,  Chem,  Pharm,  SuppL  vii.  40  and  48. 

•  Baeyer,  Ann.  Chcm,  Pharm,  clxvi.  840. 

'  Boltinger,  Bcr.  DciUsch,  Chcin,  Ges.  vii.  1781. 

*  Baeyer,  ibf'd,  xix.  2185. 

•  Ssabanejew,  ibid,  xviii.  Kef.  374. 
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Lot  water,  and  crystallizes  in  hard,  transparent,  thick  prisms, 
lich  melt  above  300°,  but  sublime  at  lower  temperature. 
Ji'ormal   sodiu7)i.   trivifsatc,   C^HgOgNaj,   forma  an   indistinct 
"ine  mass,  which  is  very  slightly  soluble  in  water  and 
absolutely  insoluble  in  alcohol. 
sndium  trimesaie,  CgHjO^Na,  is   a  very  characteristic 
crystallizing  from  hot  water  in  splendid,  lustrous  plates, 
are  less  sohible  in  cold  water  than  the  free  acid. 
Normal  harium  Irimesate,  (CgHgO^j^Baj  +  HjO,  separates  on 
addition  of  barium  chloride  to  the  ammoniacat  solution  of 
acid  as  a  semi-solid  mass,  consisting  of  lustrous  needles. 
3  scarcely  soluble  in  cold,  only  very  slightly  in  boiling  water, 
hich  it  crystallizes,  after  standing  for  some  time  in  the 
cold,  in  lustrous  needles. 

Acid  'barium  (riwuesafe,  (C9HjOg)aBa  +  4HjO,  separates  in  hair- 
like, lustrous  needles,  when  barium  chloride  is  added  to  a  hot 
aqueous  solution  of  the  acid. 

MHhyl  tri:nesnle,  C,nfig{CU^%.  ia  readily  formed  by  the 
action  of  methyl  iodide  on  the  silver  salt,  and  foi-ras  small  silky 
needles,  melting  at  143'. 

Mhijl  trinusaU,  C^nfi^{C^^^.  crystallizes  from  alcohol  in 
long,  eiiky  needles,  which,  according  to  Fittig  and  Furtenbach, 
melt  at  129°,  while  Piutti  gives  the  melting-point  as  133°,  The 
latter  prepared  this  ether  synthetically  by  the  action  of  sodium 
on  a  mixture  of  ethyl  formate  anil  ethyl  acetate  while  by  re- 
placing the  former  by  the  methyl  ether  or  the  latter  by  methyl 
acetate,  he  obtained  a  mixture  of  ethyl  and  methyl  trimesate,' 
from  which  it  follows  that  in  the  synthesis  of  the  ethyl  ether, 
the  ethers  of  formylacetic  acid,  CHO.CHj.COg.CjH^  and  pyro- 
racemic  acid,  CHj.CO.COjCjHj,  are  simultaneously  fonned,  three 

I  molecules  then  condensing  to  ethyl  trimesate  with  elimination 
water. 

Sulphamidotrimesic  acid,  C(|H5(SOj.NHj)(COjII)3,  ia  formed 
the  further  oxidation  of  sulphamido-uvitic  acid,  and  forms 
an  acid  potassium  salt,  CgHflNSOgK  +  H^O,  which  separates 
from  hot  water  as  a  fibrous  crystalline  raasa  and  ia  converted 
mto  acid  potassium  trimesate  by  heating  to  210° — 220°  >vith 
coucentrated  hydrochloric  acid.     (Jacobaen.) 

2350  TriTmllilhic  add  (1 : 2 : 4)  was  first  obtained  by  Baeyer, 
together  with  isophthalic  acid  and  pyromelHthic  anhydride,  by 
heating  hydropyromellithic  acid,  Cjl^{CO^'H.\,  wiih  sulphuric 
'  Brr.  ncritofA,  Clifn.  '!<•».  xx.  537. 
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acid.^     It  is  also  formed  by  the  oxidation  of  a-xylidic  acid  with 
l>otassium  permanganate,*  and  by  the  fusion  of  the  potassium 
salt  of  a-sulphophthalic  acid  with  sodium  formate.'     It  can  also 
be  obtained  by  means  of  the  diazo-reaction  from  amidotere- 
phthalic  acid,  the  diazo-salt  of  which  is  converted  into  cyano- 
terephthalic  acid  by  the  action  of  a  boiling  solution  of  cuprous 
potassium  cyanide,  the  trimellithic  acid  being  prepared  from 
this  by  boiling  with  caustic  potash.^    It  is  best  obtained  by  the 
oxidation  of  colophony,  which  gives  a  yield   of  about   6  per    I 
cent.      For  this  purpose,  100  grms.   of  the   resin  are  boiled 
with  two  litres  of  a  mixture  of  one  volume  of  concentrated 
commercial  nitric  acid  and  two  of  water  in  a  large  retort  for 
6 — 8  hours,  until  all  frothing  has  ceased  ;  a  firesh  quantity  of 
resin  is  then   added  and   the   process  repeated,  the   alternate 
addition  of  colophony  and  nitric  acid   being  continued  until 
about  one  kilogr.  of  the  former  has  been  employed,  the  time 
occupied  by  this  being  about  two  weeks.     The  liquid  is  subse- 
quently distilled  until  the  residue  commences  to  froth  and  is 
then  poured  into  ten  volumes  of  cold  water,  filtered  after  twenty- 
four  hours  and  evaporated  to  a  thin  syrup,  which  deposits  a 
mixture  of  isophthalic  and  trimellithic  acids  after  standing  for 
some  days.     This  is  filtered  off,  drained  by  a  filter  pump  and 
separated  by  recrystallization  from  hot  water.* 

Trimellithic  acid  is  tolerably  soluble  in  water,  from  which  it 
separates  in  warty  crusts,  which  melt  at  216**  and  simultaneously 
decompose  into  water  and  the  anhydride,  which  solidifies  on 
cooling  to  a  crystalline  mass,  melting  at  157"* — 158**,  and  has  the 
following  constitution : 

\CO.OH. 

Barium  trimellithate,  (CgS^O^^a^  +  411^0,  forms  warty 
crystals,  which  are  not  readily  soluble  in  water. 

Hemimcllithic  acid  (1:2: 3)  is  obtained,  together  with  phthalic 
anhydride,  by  heating  hydromellophanic  acid,  CgHg(COjH)^,  with 
sulphuric  acid.  It  crystallizes  in  needles  which  are  only  slightly 
soluble   in   cold  water,  from  which   they  are   precipitated  by 

*  Amu  Chan,  Pharm,  Suppl,  vii.  40. 
-  Kriuos,  Bcr  Deutsch.  Chcm,  Oes,  x.  1494. 
•'  Ree,  hutugurtUdisSf  Bern  1886  ;  Ann,  Chcnu  Pharm,  ocxxxiii.  230. 

*  Ahrcns,  Bcr.  DetUsch,  Chan.  Oes.  xix.  1634. 

*  Schroder,  Ann,  Chan,  Phann,  cixnix,  93. 
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hydnxrhloric  acid.     It  decomposes  on  heating,  witK  formation 
of  phthalic  anliydride  and  benzoic  acid. 

harium   heniimelUthaU,  (C^jOJjBa,  +  5H,0,  crystallizes  in 
short,  compact  needles.' 


HYDROXYBENZENE-ALDEHYDO 

,CO.OH 
DICARBOXYLIC  ACIDS,  C.H,(OH)/CHO 

^CO.OH. 

2351  Ald€hydo-a'hydr<xtyisoplUkalie  acid,  (CO^H  :  CO^H  ;  CHO 
:  OH  =  1  : 3 ;  5  : 4),  is  obtained,  together  with  paraldehydosalicjlic 
acid  (Vol.  ill.  Pt.  rV.  p.  401),  by  heating  o-hydroxyisophthalic 
acid  with  caustic  potash  and  chloroform.  It  crystallizes  from 
hot  water  in  matted  needles,  which  melt  at  260°  with  vigorous 
evolution  of  gas.  It  gives  a  hlood-red  colouration  with  ftrric 
chloride.  Its  neutral  solution  is  colourless,  while  its  alkaline 
solution  is  yellow,  and  both  show  a  green  6uorescence. 

AlAehydo-v-hydroxyisophthalic  acid,  (1 :  3 :  5  ;  2).  is  prepared  in 
a  similar  manner  from  v-bydroxyisophthaUc  acid,  and  crystallize.^ 
in  fine,  long  needles,  which  melt  with  decomposition  at  237° — 
238".  It  gives  a  cherry-red  colouration  with  ferric  chloride, 
resembling  that  of  v-hyd rosy iso phthalic  acid,  and  its  solutions 
show  the  same  blue  fluorescence.  It  dissolves  in  alkalis  without 
any  yellow  colouration.* 


HYDROXYBENZENETRICARBOXYLIC  ACIDS, 
C,HjC0H)(C0jH)3. 

3353  Hydroxytrimtaie  acid  is  formed  by  heating  basic  sodium 
salicylate  or  sodium  phenate  in  a  current  of  carbon  dioxide  to 
360'.  as  well  as  by  fusing  sulphamidotriniesic  acid  with  potash.^ 
and  by  the  oxidation  of  the  two  aldehydohydroxyisophthalic 
acids.  Jt  is  slightly  soluble  in  cold,  more  readily  in  hot 
water,  and   crystallizes   from   a  concentrated    solution    in   in- 


'  Ba*yer.  Ann.  Chan.  Phana.  Sitppl.  vil.  31 
=  Keimer.  Her.  DciiUeh.  Vhfm.  Ott.  xi.  7B!i. 
'  JacobwDt  Ann.  Chem.  Pharm.  fovi.  167. 


!  also  ibid.  cUvi.  337. 


:^  y.TiniM\Trr  coifPOlT^roa 


.iMcrm'r  iTiaBia  >r  oeetUes.  ^raicfa.  '^niifH  one  molecule  of  water 
jxxii  tre  miied  :o  tixscs  <ir  warty  miini  i,  iriiile  it  sepazsteB 
iZDixL  iilizce  ^^imi  iiL  rme.  Long;  sJikj  needles,  containing 
^nwo  moitrcaies  >t  -mvoobh  It  ;Tiyias  a  ledifiA  brown  colooration 
witk  fiejTxc  jhioride.  WTit^o.  it  is  heaJDed  aboTe  100**,  it  de- 
t.tmipuaes  Jitu  'SLrbon.>iioxiiie.  grhydrmroaophthaliir  acid,  salicylic 
Mcht  jjiii  'ihtrnuL 

A^Lui  aictum  ^ivdi  mat?  imeaatB^  CJSjCK)^ki  +  6HjO,  is  ob- 
Taimed  'jt  die  jdditiua  jf  ^rfclrrnm  chlorrde  to  a  hot  solution  of 
die  ;iL'id  md  ^paraces  'in  «:xMiiin$  in  splauiid*  iong  needles. 

Yormai  aicrum  ^yunxcvfrinMasUc,  C^M^(X)JOa^  +  8HjO,  is  a 
white  precipiiace,  wrucii  is  &mitid  fav  die  additioQ  of  oaJcium 
cfaionde  lo  \  ^iution  of  the  lurid  nemzalized  hj  ammonia.  It 
becomes  aniiyrtiTnis  JX  180*  and  dien.  dissolves  with  tolerable 
reamnesK  in  ^xid.  wacer.  buc  »on  aepacaoes  oot^  more  rapidly  ou 
bpanng;  in  broaiL  bvriraced  oeedlea. 

BtariumFiydroanftrinusatg.  C^H^O^  JB^  -h  SHUO,  is  a  precipitate, 
which  is  almost  insoluble  in  hot  water. 

J2ftf^  ki^irnxytnmesatsi.  Q^^O^CJ^^^  is  v«ry  readily  formed 
when  hydmchlocxc  acid  is  pass^  into  a  aoludoa  of  the  acid  in 
absohite  alcohol  and  crystallizes  in  prisms  an  im^  in  length,  which 
mrit  at  5^.     When  alcoholic  caustic  soda  is  added  to  its  alcoholic 
aolndoa,  the  wmpound  C,jH^O^a'i^COj.CjH5)3   separates  out 
in  small  neerlles.  which  rapidly  chan^    into  oUique   prisms. 
These  graduaHy  ^lissche  when  boiled  with  water,  sodium  diethyl 
Ifdroxj^trimexU^.,  C,1L,  Off  t^CO^CHs^^COjXa  -f  H,0, being  de- 
posited in  hair-like  net^dles  on  cooling.     Free  dietk^i  hydroxy- 
iriw^jnc  amd  may  be  prepared  firom  this  by  means  of  hydrochloric 
acid,  and  crystallizes  in  brood  needles,  containing  one  molecule 
id  water,  which  is  lost  at  100" ;  the  anhydrous  compound  melts 
atl48^(08t.) 

ai(>rc^riW.«ic  a/rirf,  QHjClCCOsH),  +  H,0.  When  hydroxy- 
trirrif;^ic  add  is  distilled  with  phosph<»rus  pentachloride,  the 
chloride  C'^HjCl(C0Cl)3  is  obtained  as  an  oily  liquid,  which  is 
c</nvf!Ttcd  into  the  acid  by  heating  ¥rith  water.  This  crystallizes 
from  hot  water  in  stellate  groups  of  thick  needles,  or  acute- 
Anglo<]  tablets,  melts  at  278""  and  sublimes,  a  small  amount  of 
hydrochloric  acid  being  simultaneously  formed.  It  gives  a 
yollowish  brown  jirecipitate  with  ferric  chloride  and  is  con- 
vcirU'd  int<i  trimesic  acid  by  the  action  of  sodium  amalgam  and 

wat^ir. 

Jlurinin  MoTotriviemie,  (CoHjClO^^jBaj  4  THgO,  is  tolerably 


PHtOBOGHICISOLTRlCARBOXTLIC  ACID. 


1-J3 


1  wiuble  in  cold  vater  and  is  deposited  on  heating  in  matted 

I  needles,  which  redissolvc  as  the  solution  cools.' 

HydroxylTimtmhie  acid,  (CO^H  :  COjH  :  CO^H :  0H=1 :  2  : 
4:5)  is  prepared  by  fusing  sulpbamidotrimellithic  acid  with 
'■auslic  potash,  and  crystallizes  from  alcohol  in  transparent, 
compact  prisms,  but  from  hot  water  in  smaller,  lustrous  prisms, 
containing  two  molecules  of  water,  which  they  lose  when 
lieated,  the  anhydrous  compound  melting  with  decomposition 
at  240° — 245°.  It  gives  a  deep  brownish  red  colouration  with 
ferric  chloride  and  decomposes  iuto  carbon  dioxide  and  meta- 
hydroxybenzoic  acid  when  heated  to  230° — 240°  with  hydrochloric 
acid.^ 


PHLOROGLUCINOLTRICARBOXYLIC  ACID, 

2353  The  ethyl  ether  of  this  acid,  which  may  also  bo  terraod 
trihydrat-ytrimesic  acid,  13  formed  when  one  atom  of  sodium  is 
ilissolved  in  two  molecules  of  ethyl  raalonate  aud  the  mixture 
gradually  heated  to  145°.'  The  sodnialonic  ether,  which  is 
the  first  product,  probably  decomposes  into  sodium  ethylate 
and  the  residue  CO.CH.CO.OCjH;,,  three  of  which  then 
combine. 

The  same  conipoimd  is  formed  when  a  mixture  of  ethyl 
malonate  and  zinc  methyl  is  heated  and  the  product,  which 
probably  has  the  composition  CH(ZnCH3XCO.OC^5)5,  warmed 
with  hydrochloric  acid,  which  decomposes  it  into  zinc  chloride, 
methane,  alcohol  and  C0.CH.C0.0C,H5.* 

Ethyl  phloroglucinoltricarboxylate  is  only  slightly  soluble  in 
alcohol  and  crystallizes  in  short,  yellowish,  lustrous  needles, 
which  melt  at  104°  anil  form  a  solution  in  ether  which  possesses 
a  green  lluoresccnee.  On  fusion  with  caiistic  |>otash  it  yields 
pure  phloroglucinol.* 

It    shows  a    great  similarity  to    succinylsuccinic    ether   and 

I  constitution,  like  that  of  the    latter   and  of   phlurglucinol 

'  Oat,  Joum.  prail.  Chan.  [2]  xv.  308. 

■  Bar.  DailMk.  Chttii.  Get.  xvi.  102. 

■  Baejer,  ibid,  xviii.  3451. 
*  I^g,  ibid.  lix.  21)37. 
>  This  melts  »t  SW-SIS"  ;  euu  nlso  Ibnl.  lii.  SIMU. 


144  AROMATIC  COMPOUNDa 

,  ^        ■   ■    ^l^^i^— MI^^M^^ -■ ■ ■ 1 ■ B-M ■  1 -     "  — 

itself,  can  be  expressed  by  two  tautomeric   fonnulsB   (Pt  IV. 
p.  618). 

COyCgHg 


HOC^^COH 

I       H 

CgHgCOj —  C^  yC — COg-CjIIi 

COH 


COj-CgHg 


i 


!H 


» — HCv     •CH — COo.C« 


C2Hg.C02 — HCv     •CH — CO2.C2H5 


CH 
THE   METHYLETHYLBENZENES,  C-H/      * 


2**6 


2354  Paramethylethylbenzene,  or  Ethyltolttene,  is  formed  by  the 
action  of  sodium  on  a  mixture  of  parabromotoiuene  and  ethyl 
bromide  or  iodide ;  ^  it  is  a  liquid,  which  does  not  solidify  in  a 
freezing  mixture  and  boils  at  161* — 162*.  It  is  oxidized  by 
dilute  nitric  acid  to  paratoluic  acid.  On  bromination  it  yields 
bromo-ethyltoluene,  which  is  converted  into  parabromotoluic  acid 
on  oxidation.2  Fuming  nitric  acid  converts  it  into  two  dinitro- 
mcthylethylbenzenes,  CgH2(N02)2CH3(C2H5),  one  of  which  crys- 
tallizes in  compact  monosymmetric  prisms  or  large  tablets, 
melting  at  52*",  while  the  other  does  not  solidify  even  in  a 
freezing  mixture.  A  mixture  of  nitric  and  sulphuric  acids 
converts  both  into  trinitromethylethylbenzene,  CgH(N02)3CHj 
(C2H5),  which  crystallizes  from  boiling  alcohol  in  stellate  groups 
of  short,  hard  prisms,  melting  at  92°. 

Metamethylethylbenzene  has  been  prepared  from  metabromo- 
toluene  and  ethylbromide,^  and  is  also  formed,  together  with 

^  Fittig  and  Glinzer,  Ann,  Chein.  Phann.  cxxxvi.  812;  Jannosch  and  Dieck- 
mann,  Ber,  Deutseh.  Chem.  Oes.  vii.  1513. 

'  Morse  and  Remsen,  Bcr,  Deutsch.  Chem,  Oes,  xi.  224. 
'  Wroblcwsky,  Ann,  Chan.  Pliann,  cxcii.  196. 


■*  TOLTLMETHTLKETONEa 

bene  and  other  hydrocarbons,  wbea  abietic  acid,  the  chief 

istitueDt  of  pine  resin,  is  distilled  with  zinc  dust'     It  is  a 

iiid,  ■which  boils  at -158' — 159°,  and  is  oxidized  to  tsopbthalic 

1  by  chromic  acid  solution. 

MOrtfumuthyUihylbenzcne  is  formed  by  the  action  of  sodium  on 

Kmixture  of  ortbobromotoluene  and  ethyl  bromide  and  is  a 

uid,  which  boils  at  lf)0°  and  is  oxidized  to  orthotoluic  acid  by 

Iric  acid.'     This  is  also  formed,  together  with  plithalic  acid, 

I  the  hydrocarboQ  is  oxidized  in  the  cold  ^vith  potassium 

LDganat^,  but  the  chief  product  is  terephthalic  acid,  which 

■not  formed  at  a  higher  temperature,  since  complete  combustion 

I  takes  place.'    This  remarkable  formation  of  terephthalic 

is   probably   analogous   to   that   of   benzoic  acid   by  the 

pidation    of  benzene   (Pt,    III,    p.    76).     When  the   hydro- 

Irbon  is  brominated  in  the  cold,  iTomortkomeihj/lethylbenzfiif, 

[,Br(CHs)Ci,Hj,  is  formed  as  a  liquid,  boiling  at  220°— 221'. 

midomfihyhaylbcmcne,  CoH,fNH,)(CH^CjH5.  is  formed  by 

Seating  oithotoluidine  with  ethyl  alcohol  and  zinc  chloride  to 

260' — 280*.     It  is  an  oily  liquid,  wliich  has  au  aromatic  odour, 

boils  at  220° — 2.30°  and  gives  the  carbamine  reaction.     It  is 

not    known    from   which    of    the    mcthylethyl benzenes    it    is 

derived.* 


TOLYLMETHYLKETONES,  C^H.^ 

2355  FaraiolylnietkylketoTic  was  first  prepared  by  Michaelis, 
who  heated  toluene  with  acetic  anhydride  and  a  little  aluminium 
chloride.'  A  better  yield  is  obtained  when  aluminium  chloride 
ia  Mispended  in  carbon  disnlphide  and  a  mixture  of  acetyl 
chloride  and  toluene  gradually  added  at  the  ordinary  temperature 
with  constant  agitation." 

It  is  also  formed,  accompanied  by  smaller  quantities  of  nitro- 
products,  by  the  action  of  nitric  acid  on  cymene,  CHg.CgH^.CgHT^ 
And  is  a  liquid,  which  has  a  pleasant  odour,  melts  at  220'  and  is 
oxidized  to  paratoluic  acid  by  dilute  nitric  acid  and  to  terephthalic 
acid  by  potassium  pennanganate. 

*  Ciuniciui,  Bcr.  DeiUseh.  Chcm.  Get.  li.  2fl9. 

*  aiDiand  Mnnn,  i6itJ.  iTiii.  1121.         >  CIbhs  nml  Ptetzcek,  iU^.  xix.  3l)S3. 

*  Beni,  ihid.  it.  1618,  '  Ihid.  xv.  165. 

*  Cbiiu  sad  Riedel,  ihid.  xtx.  234,  '  llladiii  uid  WidmaD,  ihul.  xh.  r<84. 
L        VOL.    m. — PART.    V.  L 


OMATIC  COKPOtTSHS. 

CH»C,H,.C(N0HJCH„      is      scan:e!; 
er,  icMlily  in  alcohol   and  separates   from  hoi 
L,  lostroos  crystals,  melting  at  88°. 

•  alcohol  in  lustrous  prisms,  melting  at  97*.  whicli 
cfeaage  in  the  air  into  a  brown   liquid   (Bladin  aiul 

•). 

i^/tm^iflhU'u  a  fonneil,  aoconling  to  Essner  and 
«Wb  Mietyl  cbloiide  ami  aluminium  chloride  are 
yJiHy  added  to  »  mixture  of  toluene  with  a  little  aluminium 
cUoiadtk  It  is  a  liqntd,  which  has  an  aromatic  odour,  boils  at 
SSi*— -^SS*  and  is  eoiiTefted  by  oxidation  witJi  potassium  pa- 
■  into  tsopbthalic  acid.  On  heating  with  alcohoUo 
dcoonpoaes  into  acetic  acid  and  toluene,  lu 
s  am  «1»  ]««aeiit  in  the  crude  product,  since  sm^ 
AitM  «f  |*«fcalM.  and  lerephtbaHc  adds  are  formed  wbeB 
AbnoxidunL* 


ETHYLBENZENECARBOXYLIC  ACIDS  OR 
ETHYLPHENYLFORMIC  ACIDS, 

■)5€  Para-»t1tfHnvmtauimflie  aad  is  formed  by  the  oxidaf' 
iMtt  t^  [Mradiethylbefiaeae  with  oitiic  acid,*  and  by  the  action  a 
sodium  and  carixm  dioxide  on  parabromethylbenzene.*  It 
arystaUiara  from  hot  water  iu  lustrous  plates  and  from  alcohol 
in  nn«U  prisms,  which  melt  at  110° — 111°,  sublime  at  a  loweV; 
tompMidiire  and  an>  converted  into  terephtlialic  acid  hj 
ondation. 

Ort^  tt^fBimsmeenrixaylie  acid  is  obtained  when  ortho' 
aMtylhcaueQecarboxylic  add.  CH,.CO.C,H,.CO,H.  ia  heated  U 
ISO*  with  amorphous  phosphorus  and  hvdriodic  acid,  and  may 
W  itropaiv^l  iu  a  similar  manner  from  phthalylacetic  acid  : 


c.n.<, 


,co 


^Vrco,h  +  ffi 


,/ 


,CH,cn, 

^CO.OH 


+  C0, 


<  IML  &K.  CUn.  xUL  SS. 

'  ^tlJB  and  Kdni)^  ^nn.  CAmi.  Phana,  cilir.  290. 

■  Ki'kule  and  Thorpe.  Btr.  DtnheK  Ckfvi.  Gm.  ii.  42: 


MffTHTLSTTHOLENE. 


H7 


When  water  is  added  to  ita  hot  alcobolic  solution,  it  is  pre- 
cipitated ia  oily  drops,  which  rapidly  solidify  to  scales  or  plates 
resembling  those  of  benzoic  acid,  while  it  crystallizes  from  hot 
water  in  fiat,  histrous  needles,  melting  at  68°,* 

EtkylhydroxshaizeTUxarloxylic  add.  Q^n^{OW){Cfi^OO^, 
was  obtained  by  Beilsteia  and  Kuhlberg  by  the  action  of  carbon 
dioside  and  sodium  on  o-ethylphenol  (p.  4).  It  melts  at  118° — 
120°,  and  gives  a  violet  colouration  with  ferric  chloride,* 


METHYLPHENYLACETIC   ACIDS,   G^^. 


■CHj 
'CHj.CO,>i 

ParamHkylplienyUtcdic  acid  was  obtained  by  Cannizzaro  from 
paraxylyl  chloride,  by  heating  this  with  potassium  cyanide  and 
decomposing  the  nitril  with  caustic  potash ;  he  did  not  however 
publish  any  account  of  its  properties.'  Radziszewski  and 
Wispek  then  prepared  it  from  paraxylyl  bromide.'  It  is  also 
formed  when  paratoluylcarboxylic  acid  is  treated  with  hot  water, 
iodine  and  red  phosphorus  and  crystallizes  in  lustrous  plates  or 
needles,  melting  at  89°. 

MdamHhylphenylaeetic  acid  was  prepared  by  Vollrath,  who 
named  it  o-xylic  acid,  from  the  crude  chloride  of  coal-tar  xylene.* 
Radziszewski  and  Wispek  then  obtained  it  from  pure  metaxylyl 
bromide.  It  crystallizes  irom  hot  water  in  broad,  satin  lustrous 
needles,  melting  at  53" — 54°. 

0-rthomethylphtnylacetie   acid    was    also    prepared    by    these 

lemists ;  it  forms  long,  silky  needles,  melting  at  86°. 


METHYLSTYROLENE  OR  TOLYLETHYLENE, 
CHj.C,H,.CH  =  CH,. 

2357  This  hydrocarbon  is  formed  when  metamethylcinnamic 
cid,  CH,.CeH,.CH  =  CH.CO^,  is  aUowed  to  stand  in  contact 
rith  concentrated  hydrobromic  acid  at  the  ordinary  temperature, 
ihe  product  being  then  treated  with  water  and  Bodiuni  carbonate, 

'  G»hriBl  »nd  Hichoel,  Ber.  Dmtack.  Cheia.  Qa.  x.  2208  :  Zincke  anil  Frdhlioh, 
{bid.  XX.  ]05fl,  '  ^nn.  Ohm.  Pham.  clvi.  SIS. 

>  Ibid.  6»»iv.  2B2,  *  icr.  OwbdA,  CAo-B.  Oa.  xv.  1743, 

•  AOfChr.  Chtm.  1868,  48B. 


choDges 


^  \rF^CiFlr rHJBr,  fanns  qystak 

■irajtiiim  yicaA  it  is  converted 

ZSjCJS^kBt^izCH^  a    liquid 

heated 


•C^CA-CH  =  CHBr,  is 
s^inaaas  ao&BtioQ  of  sodium 
«-»^*»»^  &q[nl.  which  boib 


rsn.Fss2rix.-EE¥i»aanrAC£Tic  acids, 

c 


Thii  mnsL  <af  dks  add  is  fcvmed 
lAexL  ijdiadiLjEs  aiaii  s  ai£&i£  tti  sl  «tih»eal  sotatioii  of 
myFTSkUi^jiMphjfhi  in  whiiah.  pmx&sreii  ynriiiiiiMm  cymnide  is 
SEBipauIefL  Is  b  aa  oily  Sqimi.  whaik  is  coBTeried  into  the 
aeki  by  hesaiai^  la  ^T — ^7^}"*  wxch  few^^wg  kjJmchkMTC  acid; 
thisi  19  TtaaSlj  sohtbAn  in  wm&ar  aoii  albj&aL  and  czrslallixes  from 

Parfam^jiwktauUiie  meid  js  Sxmed  bj  the  aictioii  of  water  and 
nMhsm  amalgam  on  |AratoIxiT{c3r{K>xT&  acod  and  arystallizes 
ffcum  hfA  water  in  large  taUets,  mehin^  at  1-lg^ — 14€*.' 


KETONIC  ACIDS,  CJBfi^ 

23S$  rwra-aedylbenz&ic  acid,  C^^(CO.CH,)CO^  is  formed 
i/r^iritiirr  with  terephthalic  acid,  when  hydTOxyisopropylbenzoic 
ft^^i'l,  ((/*H;^)/;(OH)(.',H^.CO^,  is  oxidiz^  with  chromic  acid 
mAn\!um,  It  i«  only  very  slightly  soluble  in  boiling  water  and 
v,tyn\ii\\\fMn  in  lustrous  needles,  which  melt  at  200"*  and  sublime 
nt  tk  lii((b<Tr  f^?mpcraturc.* 

*  MlllluT,  Ihr,  DaUneh,  Ch€m,  Ge».  xx.  1212. 

*  lWfrii«ffiiitin,  ibid, 

"  <*Utiii  and  KrcinoWg.  ibid,  xx,  2048. 

*  U.  Mnypr,  ///i/<.  xil.  1071  ;  Ann,  Cfunn.  Pharm,  ccxix.  259. 


Orihi>-aululbfnzmc  ariii  or  Actti>i>itijta%tairh(aylK  aeitt.  When 
phthalic  anhydride  is  heated  with  acetic  anhydride  and  sodium 
acetate,  phtlialylacetic  acid  is  formed  and  is  converted  by  alkalis 
into  benzoylacetocarboxylic  acid.  This  decomposes  on  boiling 
with  watei  into  carbon  dioxide  and  ortbo^acetylbenzoic  acid : 


C.H,: 


^CO.CHjCOjH 


■  C.H. 


CO.CH, 


hCO,. 


It  is  also  formed  when  phtLalylacetic  acid  is  heatetl  to  S00° 
with  water : 

,C0,  ^CO.OH 

^        >CH.CO,H  +  H.O  =  C,H,<  +  CO, 

^  ^CO.CH, 


•^•"•Xco/' 


It  is  deposited,  when  its  solution  in  hot  water  is  allowed  to 
cool,  in  fine  globules,  which  solidify  to  groups  of  crysteUs  possess- 
ing a  vitieous  lustre,  which  melt  at  11+° — 115°  and  have  a  sweet 

Wlien  sodium  amalgam  is  added  to  its  alkaline  solution,  it  is 
converted  into  htfdro-acetophenoitecarhoxi/lic  arid,  which,  however 
immediately  decomposes  into  a-mcC/ii/ljihlhaltde  and  water  when 
it  is  liberated  by  hydrochloric  acid  (Supt,  IV,  p.  442) : 


■■  C'^H,; 


.CH— CHs 
>0 


■  IT,0. 


a  oily  liquid,  which  solidifies  below  0° 


I  ,CH(OH)CH, 

W  \CO.OH 

The  latter  substance  is  i 
and  boila  at  275°— 276.°^ 

Ortkotrickloracelylhtnzoic  add,  CaH/CO.CCls)COj,H,  is  fornietl 
when  the  acid  is  suspended  in  warm  acetic  acid  and  treated 
with  chlorine.  It  crystallizes  from  a  large  quantity  of  hot  water 
in  long  needles,  melting  at  144",  and  is  decomposed  by  alkalis 
into  chloroform  and  phthalic  acid. 

Or/Ao(ri6)-07na«(y/ie7«otcacwf,CBH((CO.CBr3)CO.jH,i3  obtained 
in  a  similar  manner  to  the  chlorine  compoimd  and  also  forms 
—  long  needles,  melting  at  loOo" — 100°,  which  undergo  a  similar 
Vdecom position  with  alkalis. 

PaTatolHylcarhoxylic   ami,  CHj.CaHj.CO.COjH,  ia  formed  by 


ABoauTic  otnmMnma 


on  »  mixture  of  toluene  scd 

CBJCH,+  OOCLOaOC^n  -  CH.<  +  HCI. 

^^  Nx).CO.OC,H„ 

■  ieetmfamti  witli  aitolM^  potash  and  tbe  acid 
I  I7  hydimMuric  acid.*  It  is  aba  formed  hy  the  oxiilar 
ti^  of  puMolylMell^r&Bbatte  vhh  «n  alkaJine  solution  of 
patuaiB  ieniqaaidft.*  It  tryst^Dima  from  petroleum-ethi 
bige  flat  ■Bcdlea.  «Uck  ABoanfoaB  on  preserration  after  &  few 
daj^are  reM&f  eoloUe  ia  wster,  agfteD  at  80'  and  become 
pleldf  Kqad  at  tST.  It  «  oiidned  to  poratoluic  acid  hj 
fataHim  parmagaaata.  If  it  be  dissotved  in  snlpliunc  add 
;  vfaidi  ooatains  ihiopheiie,  the  liqaid 


■  deep  ni.  Aaaga^  to  Uoe-Tiolet,  and  on  the  additim 
of  water  and  ( i-ipawtiMi  «f  ibe  beaaene  deposits  the  indopbeaio 
(|k.  68).  iiiaA  kaa  been  ibnned.  as  a  red  povder,  which  ia  readily 
aofadde  in  alcabol  aod  dyes  ailk  pink. 


HOMOPHTHAUC  ACIDS,  C,H.< 


.CO,H 

CH,.CO^ 


9359  ffom/t-oTiiffplUJuilte  wmL  Hiasiwetz  and  Barth  obtainel 
iauritie  aeid*  by  fdsiag  the  leatn  contained  in  gamboge  wHb 
ouistic  ]>otash,  and  W.  Wtsliceniis  found  that  benzylcyanidfr- 
ottlMxaiboxylic  acid  ia  formed  when  phthalide  is  heated 
nam  cyanide :  * 


,CH,, 


CH.<^       ^  +  KCN 


,CH-CN 

■'^"•<co.o 


3.0K 


It  separates  from  a  hot  solution  in  acetic  acid  as  a  yellowiali 
Kindy  power,  which  after  purification  becomes  wliite  and  indis- 
tinctly crj'stalline,  and  is  converted  by  boiling  witli  caustjo 
potash  into  pfunyUuxtorlhocarbarylic  acid  or  homo-ortbo" 
phtbalic  acid,  which  has  been  shown  by  Schuder  to  be  identical 


'   KmpT.  Ber.  J)eHltek.  Chrnt.  0«t.  t\i.  1750. 

*  llochka  and  Inscli,  I'AuC  xi.  1762. 

•  AioL.  CAon.  WortM.  cxi;criti.  68. 

■  Ber.  DattaA.  CA^m.  Gn.  xviii.  i'°*   in*.  < 


I 


HOMOPHTUALIC  ACWS. 

I  isuvitic  acid.^     It  crystallizes  from  water  iu  short,  rhom- 

prisins,   which  fonii   saw-shaped   aggregates  and   melt  at 

On    heating  with  soila-lime  it  yields  toluene  and    on 

tdoQ   with   caustic   potash    is    resolved   into    carbon    dioxide 

orthotoUiic  acid.      If   it  be   heated  with  acetyl  chloride, 

miophthalic  anht/dride,   C^HgOj,   is    formed    and    crystallizes 

1  benzene  in  long,  pliant  prisms,  melting  at  141°. 

,CHj— CO. 

f  ffomopktkalimufe,  C.H,<f  p,  is  obtained  by  heat- 

'  ^co— nh/ 

ammonium  phthalatc;  the  distillate  forms  a  crystalline 
covered  with  long  crystals  and  crystallizes  from  glacial 
acid  in  short  needles,  melting  at  233°.*  It  dissolves  in 
fonning  a  solution  wliich  has  a  green  fluorescence ;  on 
iting  with  caustic  potash,  methyl  alcohol  and  methyl  iodide, 
aimethyUiomophthalimide,  CiiHj(CH3)jN0j,  is  formed,  and  crys- 
tallizes from  hot  water  in  flat  needles,  melting  at  119' — 120°. 
On  further  heating  with  caustic  potash  and  methyl  iodide,  tn- 
mcthylhomopkthalimide  C.^J^'U.^^Q^,  is  obtained,  and  forms 
long  needles,  which  melt  at  102° — 103°  and  are  insoluble  in 
alkalis. 

-CH,— CO 


»holf 


l^ 


HomopkthulmdhyUmide,     CnH^-f  >,  is    formed    by 

\C0— NCHj 
heating  the  metliylamine  salt  of  liomophthalic  acid  and  distils  at 
314° — SIS'.     It  crystallizes  from  boiling  water  in  lung  needles, 
melting  at  123",  and  is  converted  into  trimethylhomophthalimide 
by  heating  with  caustic  potash  and  methyl  iodide. 

When  this  substance  is  heated  to  230° — 240°  witb  fuming 
hydiochloric  acid,  roethylaraiue  is  eliminated  and  the  anhydride 
of  a  dibasic  acid  formed,  which  is  also  formed  from  dimethyl- 
homophthalimide  with  elimination  of  ammonia,  and  crystallizes 
from  alcohol  in  flat  needles,  melting  at  82-5° — 83°.  In  this 
compound  and  also  in  dimcthylplithalimide,  the  two  methyl 
groups  are  combine<l  with  one  carbon  atom,  the  constitution  of 
the  two  bodies  being  represented  by  the  following  formulce ;  " 


Dimelhylhonioplithalimiiie. 

\C0 NH 


Aiihyilriilc. 

^C(CH^,.CO 

"  *\co 0 


MmaUh.  Cktm.  vL  IBS. 
Qabriul,  Brr.  Ikutxh.  Chtm. 
Ihid.  ii.  2aU3:  xx.  IISS. 


oitfaoeaclMixytic   acid    m 
^sii  ami  tile  aaLncan 


aofi    IB  fixmed   when    benzjrlcyaiude- 
heated    wHh    concentrated    sulphunc 


pumed  into  water : 


CH,C?f 


H.O  -  C,H,< 


^CU,CO/NH, 


wfajch  melt   St   185° — IST"  and  on 

into  orthohomophthalimiile,  wliile 

baauMHtfao^tlulate  is  fi>nned  ahen  it  is  boiled 

■aril,  C^,(CN)CH,CS.      When  ortho- 

t  to  the  bailing  point  and  treated  with 

i  tUmriJ..  Cja,i.CN;CH,Cl.  is  obtained. 

trhM  sama"^  ■»«»  CIJatalB,  melting  at  60° — 61-5°  and   is 

_f^  Vt  lieBtug  with  potassium  cyaaide  and  dilute  alcobol 

th^  oitiil.  wharh   CTTStalUzea  in   small,  colourless   Hakes, 

liiatf  at  SI'-     U  it  be  heated  with  sulphtiric  acid  and  the 

**vr^  pooled   into   water,   homophtbalimide   separates   out. 

•7  _n,^eo?l***"=  acal  is  ptobably  first  fovmed  in  this  reaction 

^^""^^nndeigoo  an  intermolecQlar  change.' 


cfl,- 


C.H, 


.W 


-f  2H,0  =  SH,  +  Cfl^ 


CH,CO.OH 


:    C.H,! 


.CH,CO.0H 
CH,CO> 


I 

I  JT^m^epklhaW  »rid  baa  been  pn^pared  b,  the  o.idation  d 

■  T\Z™lbentene  with  dilute  nitnc  and  ;  It  is  a  powder, 

■  F»W'"°rWS  in  almost  aU  solvent,  and  sublimes  wh«l 
^1  which   IS   'I"*"                J 
^  iieated  without  melung. 


w.  120s. 

2222  ;  Gabriel,  ifcwl,  ' 
■1  1746. 


THE  PROPtLBESZENEa. 


PHTHALIDECARBOXYLIC  ACID,  C^,0,. 

The  product  of  tlie  action  of  orthoiylylcne  bromide  on 
idinaloDic    etlier    or   sodaceto-acetic  ether  is    hydrindonaph- 

iuecarboxyiic  acid,  and  this  is  osidized  in  alkaline  solution 
f  potassium  permanganate  in  the  following  vf&y : 


C^.; 


CO.OH 


CH.COjH  +  TO 


\CO.CO.OH 

The  dibasic  acid,  which  is  thus  formed,  decomposes  on  heating 
with  formation  of  phthalic  acid  and  phthalic  anhydride,  while 
it  IS  reduced  to  ph thai idecarhoxy lie  acid  by  the  action  of  sodium 
amalgam  on  its  aqueous  solution  : 


CbHj.CO 

CH— 0      +  Up. 

CO.OH 


It  crystallizes  from  Lot  water  in  lustrous  flakes,  melting  at 
149'5',  and  decomposes  at  1S0°  into  carbon  dioxido  and 
phthalide.' 


C,H..CO.OH 

io 

I 

CO.OH 


C,H..CO.OH 
I 
.  CH.OH 

I 
COOH 


I 


THE    PROPYLBENZENES. 


■  icnc 


3360  IsopropyUjiiUiene  or  C'unene,  C^^.Q'ii.{C'R^^.  Oerhardt 
and  CahoiirH  found  that  the  cuminol,  CjuHjjO,  which  is  contained 
iu  Roman  cumin  oil  (Cuminum  cyminum)  together  with  ci/m^^ie 
(tynnhic),  is  the  aldehyde  of  cuvtic  acid,  C,(^,jOj,  which  decom- 
poses on  heatmg  with  baryta  into  carbon  dioxide  and  cumeue 
{ciimine)?  The  latter  is  oxidized  to  benzoic  acid  by  dilute 
nitric  acid,*  and  was  subsequently  considered  to  be  propylben- 
icnc.     This  was  prepared  synthetically  by  Fittig,  Schiiffer  and 


'  Schetks,  Bcr.  DtnMt.  Chtm.  Get. 
'  Jna,  Clitm.  Phnna.  xx^Viii.  S8. 
'  AIkI,  if'W,  l^fii.  308. 


ammutemoi 


mmm 


wLaokg,  iff  tile  Tppauamunt  of  m  atom  of  uytuu^pit  i 

bjr  prinuuT  p^pfi ;    tbe  hrrlrocariiiin.  i 

pmvpH   tuA  ti»  be  idcadcd  with  t 

UwiiifhtB  InakM   opmi   the  latter  »  iBHBii[|iifrw  i 

viBW  wiu  cnatinoeil  by  Jacahaea,  wba  pregaixd.  euBOK  lyti 

Mtion  of  aodiiim  on  .1  mtxtoie  of  faioDudicnaB 

Mid  ether.*    It  may  aiao  be  ufatwned  by  che  aetion  at  a 

bcomiile  on  a  mixtnre  of  benxene  ami 


mmhuU  pnnpyl  hromiile,'  ainne  Kekule  ami  Sebratba  bave 

tluiC  Ch«  ItUUr  U  caoverTeti  ioGu  Eaupni|iyi  bnnaufe  by  h 

with   aJuminiiun  bmnude ;  *    tlie   chlttidea    may  be 

in  thene  reacuons  iostemi  of  tUebnnntdesL^  Liebermaiutobtaimai 

■mraeo*;  by  hestiiig  benzidene  fthlnfirfe.  CgH^CHCl,  witk 

■Mthyl:* 

CH, 


» 


ft  in  A  liqnifl  which  boils  aC  153°  uiH  has  a  specific  giavity  < 
O-HSO  aA  0°.  On  treatment  with  bromine  And  &  bttie  Bfanninnn 
iiL  il^compoaes  with  fbrmatiMi  of  hexhrnoiofaeBaeae,  imrgnff 
hrfymUlf.  and  their  sabstitntion  products  (Gosbinon). 

/'araf/nymanemfM,  C,H,Br.CH(CHJj.  is  fbraneal  wlten  bmniiii 
is  ffTwIaAlly  added  to  weil-cooled  mmeoe.  in  whidt  »  littM 
iodino  has  been  dJMulved.  It  is  a  liifaiil,  boils  at  216° — S17 
OIhI  ia  t/mverted  into  parabromobenziMc  add  fay  osidAtioa  witb 
pnljuMinm  jjemtanganate.' 

(hifwhromoeumt.iu  is  formed  by  the  nctioa  of  pfao^iboratf 
lioTif.fibrnini')':  on  nrt.bociimeno!,  and  is  a  Ikjoid.  boilii^  at 
2(15' — 207".*  wliich  is  liowever  probably  a  mlrtare  of  tba 
isoiriork  liroiriorumone*. 

I'rJilalTomocamr.'M,  C^H^Brj,  is  formed  when  a  mixture  1 
f'liinoiin  nnd  an  oxceu  of  bromine  is  allowed  to  stand  for  a  feir 
wnoltA.  It,  cryBtfilliwiii  from  alcohol  in  stellate  groups  of  needle^ 
wtildb  liftvo  a  mn(;niUrout  lustre,  melt  at  97"  and  are  decom- 
jkiwhI  by  b(HUnf{  alcoholic  potash  with  loss  of  bromine,  it  beii^ 
tliiin  |irov<<H  tlint  a  jiortion  of  the  bromine  is  contained  in  the 
uMiol  rmlU^iil* 


'  Ann.  riumi.  Pharm,  nWt.  S24. 

*  niill«rMiii,  Ibut.  kI.  \fb\. 

*  nilta,  liuli.  Kof.  illli.  SIT. 
'  JiMHilianti,  MiL  ill.  4111). 

*  hlF-ll,  lint   f/ltiN.  «»(.  lis.  1  Wit,  nr«(.A.  Chn 
'  Mnlltrl,  Krlliefit.  Vhnn.  1807,  3:13  1  KiUl((.  tkli 

XKniiii,  uxUi.  Bill, 


Her.  DaUxK  Chem.  Ga.  riii.  128 

Hid.  x\\.  2279. 

BtT.  Dtulath.  Cluvi.  On.  xiil  4G. 


BROMCUMENE. 


I5S 


I  Para-iodo-cumenf,  CgHjI.CH(CHj}j,  liaa  beeu  prepared  from 
mmidocumene,  and  is  a  liquid,  wbich  )ias  an  aromatic 
lur,  boils  at  234°  and  yields  para-iodobenzoie  acid  ou 
idation.' 

WCvmeitrparftsiiipkonie  acid,  C^lL^(CgJLj)SO^H^,  was  first  pre- 
by  Gerhardt  and  Calioure,  who  dissolved  cumeoe  in 
ning  sulphuric  acid,  and  was  subsequently  investigated  by 
M>bsen*  and  Fittig,  Schiiffer  and  Kontg.'  It  crystallizes  in 
fliydrous.  nacreous  scales,  which  are  very  deliquescent.  The 
lowing  are  its  most  characteristic  salts : 

E.Blariwm  aimeneparasiUphtmaU,  (C^'KjjSO^^'Bb.  +  H.^O,  cryatal- 

B  from  hot  water  in  nacreous  plates,  which  readily  lose  their 

Pater  of  crystallization  on  heating.     One  hundred  parts  of  the 

solution  saturated  at   1C°  contain  4'4  parts  of  the  anhydrous 

salt  (Claua  and  Tonn). 

Stnmtiiim  eii-mencjiarasulphonate,  {C^^^O^^t+^'K^,  forms 

stellate  groups  of  needles,  which  dissolve  in  an  equal  weight  of 

cold  water.     When  the  saturated  solution  is  heated  to  100", 

t solidities  to  a  crystaliine  mass,  consisting  of  the  anhydrous 
t,  which  re-dissolves  on  cooling. 
Cumenepaj-asiilphamide,  C'gHj(C3H,)S0j.NHj,  forms  crystals, 
uch  melt  at  112°  (Claus  and  Tonn).  Potassium  permanganate 
idizes  it  to  a  sulphamic  acid,  which  is  converted  into  para- 
droxybenzoic  acid  on  fusion  v.-ith  caustic  potash  (Spica). 
Hydroxy  Jstipropylbeiizrnesulphoiiic  acUl,  C^H.^{SO^'R)C(Oll) 
(CHj)^  is  formed  by  the  oxidation  of  cum eneparasul phonic  acid 
with  potassium  permanganate.  It  forms  a  potassium  salt,  which 
ia  readily  soluble  in  alcohol  and  is  converted  by  treatment  with 
phnsphorus  chloride  and  then  ammonia  into  propfnylbcnztTiC' 
mlpkam.idf.  CoH^(SOj.NHj)CjH5,  which  melts  at  152°.' 

Cumene-vrtkomUpkonic  acid  is  formed,  according  to  Spica,  in 
small  quantity  in  the  preparation  of  the  para-acid,''  and  is  the 
chief  product  when  cumene  is  sulphonated  at  100°,  or  when  a 
solution  of  cumene  in  fuming  sulphuric  acid  is  allowed  to  stand 
for  several  weeks.*  It  is  extremely  soluble  in  water  and  crys- 
tallizes in  small,  very  deliquescent  needles.  It  is  converted 
into  orthocumic  acid  when  its   salts  are   fused   with  sodium 


late. 


'   Louia,  Ser.  Dealach.  Ckcm.  Ga  xvL  105. 

'  .^nn.  ChetA.  Pharm.  cllri.  86. 

>  Ibid,  cxlix.  329. 

•  Meyer  and  I3aur,  Ber.  i);utKA.  Clievi.  Ga.  xii.  S330. 

'  Jbid.  xii.  2387. 

■  CliiiM,  Woge  and  Tonn,  &id.  xviii.  123P. 


1.  2(C^j,SOj)^+7Hp,crjj- 

I  composed   of  needles;  100  parts  oS 

1  ftt  16*  ooDtaiD  I6'5  parts  of  anhydrous 

$  aystalhxes  in  lustrous  needles,  melt- 
ng  at  1S7*.  Pbtaaaaiii  pennangaoale  oxidizes  it  to  a  ?iil- 
[ihaair  acid,  «Udi  is  conTeft«d  into  salicylic  acid  by  fimon 
«ilh  CBBrtic  poteL 

The  niiwiiiit|il>iiiiii  Mods  yield  the  cumophenola  on  fiuioa 

t  C;,H,(OH)CH(CHJv  ciystaUizes  in  needles. 
■Mks  al  Cr  and  Uab  ai  SSS'—SSS'. 

.ftiaiwwifJIiwjf  awajri  rfArr.  CfH/OCHJCHCCHJ^  U  a 
H^nd.  vUdi  antdb  like  «iusee<l  and  boils  at  212°— 213°. 

Awiiiif^Wfl  ttkgf  eUier,  C«H.(OC^«)CH(CH^^  boils  tit 
SSir  aad  jiekb  etli]4panhydK>xybeazoic  acid  on  oxidatioti. 

Orlkfemmeflumtl  is  a  Uqaid,  which  boils  at  218'5°,  does  not 
sofidify  in  a  freenng  mixtore  and  gives  a  violet  colouration 
vith  lemc  cUoride.  Its  ethyl  ether  boils  nt  213°  and  yieUi 
as  nily  bqoid  on  oxidation,  which  is  probably  ethyl  salicylic  add. 

Filet)  obtuoed  a  cnmophenol  from  cumidine,  which  boils  at 
21? — SlSii'  and  which  he  considers  as  the  ortho-compound.' 
This  sabatanee  is  obviously  a  mixture,  since  cumidine  itself  is  a 
nixtaie  of  sereial  isomerides. 

Jfitofwiiyfctii^  was  prepared  by  Jacobsen  by  heating  isoby- 
droxycutaic  acid.  C,Hs(OH)CH{CEy,COjH,  to  190°  with  liy- 
drocbloric  acid.  It  bculs  at  SSS"  and  solidifies  on  cooling  to  a 
fibrou3>  rrystalUne  mass,  melting  at  SC".  Its  aqueous  solution  is 
coloured  a  faint  blue  by  ferric  chloride,  which  produces  a  green 
colouration  in  an  alcoholic  solution.* 

Kiiroetimenf,  CgH,(NO()CH{CHj)j,  is  formed  as  an  oily  liquid 
when  cumene  is  dissolved  in  fuming  nitric  acid  and  the  solution 
precipitated  with  water  (Nicholson).' 

According  to  Posspechow,  one  part  of  cumene  is  gradually 
adde<l  to  25  parts  of  nitric  acid  of  sp.  gr.  lo2,  which  is  well 
cooled  with  ice,  and  the  product  purified  by  distillation  with 
water.  It  decomposes  on  boiling,  solidifies  in  solid  carboa 
dioxide  and  melts  at  — 35°.* 

'  Paternd  and  Spica,  Om.  Chim.  ital.  li.  535 ;  Spien,  ibid.  Tiii.  40(1 ;  ix. 

'  Ibid.  xvi.  lis ;  Bcr.  Deutach.  Chem,  Gra.  idx.  B51. 

*  Ibid.  xi.  loeS ;  BK  alio  Widmuin,  ibid.  xix.  SSI. 

■  Ann.  Chan.  Phann.  Ixr.  68. 

'  Brr.  DcutMh.  fAod.  (?r».  xi:?.  lief  IfiO. 


NITROCUMEKE. 

^TrinUroeitmenf,  CoHj(NOs}gCH(CHj)j.  is  formed  by  healing 
B  with  a  mixture  of  nitric  and  sulphuric  acids,  and  crys- 
jDizes  fiom  hot  alcohol  in  long,  lustrous  needles,  melting  at 
W  (Fittig.  Schiiffer  and  Konig). 
AmidoctinuRc  or  CumixUnr,  C^J^'B.^fiB.iCR^^  was  pre- 
red  by  Nicholson  from  nitrocuniflne  by  reduction  with  am- 
oium  sulphide.  It  is  an  oily  liquid,  which  rapidly  becomes 
Slow  and  RuaUy  dark-brown  in  the  air  and  has  a  characteristic 
r  and  a  burning  taste.  It  solidifies  in  a  freezing  mixture 
fe  quadratic  tablets,  which  rapidly  melt  when  the  temperature 
I.Bllowed  to  rise.  One  Bpecimea  was  observed  to  solidify  at 
winter  temperature  and  remained  solid  throughout  the 
mmer.  It  boils  at  225',  colours  pine-wood  yellow,  in  the 
tne  way  as  anihne,  and  forms  salts,  which  crystallize  well. 
'  Hiiroaimidine,  Q^n^{^0^){J^'K^CWSMX  waa  obtained  by 
Cahours  by  the  reduction  of  the  product  obtained  by  the  action 
of  a  mixture  of  nitric  and  sulphuric  acids  on  cuniene,  which 
he  considered  to  be  dinitrocumene ;  but  which  is  the  trinitro- 
compound  and,  like  trinitropseudocumeDe,  loses  ammonia  on 
reduction.  Nitrocumidine  crystallizes  in  yellowish  scales, 
melting  at  100°,  and  forms  salts,  which  crystallize  welL' 

Nitiocumene  and  the  products  obtained  &om  it  are  obviously 
mixtures  of  isomeric  compounds,  the  existence  of  which  was 
unsuspected  at  the  period  of  their  preparation. 

PoramidociLjnene,  CgHj(NHj)CH(CH3)2,  is  formed  when 
equal  molecules  of  zinc  chloride,  aniline  and  isopropylalcohot 
aie  heated  to  260°,  It  is  a  liquid,  which  has  an  aromatic 
odour,  becomes  brown  in  the  air  and  boils  at  216° — 2X8°.* 

3361  Propylhenzcne,  C^Hj.CaHj,  was  first  prepared  by  Fittig, 
Schiiffer  and  Konig  by  the  action  of  sodium  on  a  mixture  of 
bromobeuzene  and  propyl  iodide,^  and  was  subsequently  obtained 
by  Paterno  and  Spica  by  the  gradual  addition  of  zinc  ethyl  to 
benzyl  chloride.'  It  is  also  formed,  together  with  other  pro- 
ducts, when  a  mixture  of  benzene  and  aluminium  chloride  is 
acted  on  by  allyl  chloride  in  the  cold,'  while  diphenylpropane 
and  a  little  isopropylbenzene  are  formed  if  the  mixture  be 
heated.^  It  is  a  liquid,  which  has  a  pleasant  smell,  boils 
at  137°,   has   a  sp.   gr.   of  0'881   at  0°  and  only  yields  liquid 

1  Jahrah.  Chem.  18«7-18*8,  flflS.  »  Louw,  toe.  cii. 

*  Ann.  Chem.  PKatm.  uxlil.  324.  '  fjas.  Chim.  ilal.  liL  21. 
'  Wiapek  anil  Zuber,  Ana.  Chem.  Fharm.  cosriii.  374. 

•  fiava,  Bull.  Soc.  CAtm,  zliii.  317  and  SSS. 


2^  .^flDUVnT 


^  *  '       -A.'. 


lEL  Tcuassr  viss  JK9H.  OL  iw  A  suuoie  of  nitric  and 

J7'.rrMrTiii#pr*-giMi7wi.uM>  I^^^ciZlH^  is  fanned  when  the 
riTTrrvsEniir  i-  TPasEti  vrm.  mrmumt  3l  peeKBce  of  iodine ;  it 
3:-m,  hvi3i    ^nrziirt  xiiijr  x*  iS!?"  jbal  s  i^jFail  to  panbromo- 

dKzotti.  afmnmiTigtt.  ir  rrhamrnmiimrwmfSmmBMmt^  "mhesk  bromine 

;  the  liquid 
boils  at  22r— 


-waSL  aiiiiiiiiB^  in  the  sunlight, 
1  itLjmkOaamifSJt  :t-  its  jniimu:.  'vzma.  ibmult  kas  the  constita- 

2^  iiimft:^^  TT  lib  iumift^r  jcsuil  if  Sujiuijae.  vhile  the  com- 
jaaaaL  Zj^^ZSS^-ZSSk^^ZS^  iranrk  w3L  be  snbseqaently 
ieaernKftL  :s  iif?nti»t  x  'iu  kssub.  3»  -araai  «a  in  a  hot  solution 
iL  'He  iadL  Sesuamm.. 

jDiL  £hu^  idotneit  &  niul  ssaas^  consisting 
rmumrfnmbteKmm^  CJSLJBt^  W  the  action  of 


PxrxHiiibiprspwifiv^^  C^H^LCyiL,  vii»  fsepaied  by  Louis 
fimu  TnramriiugpiDVLbenaeng  j^  x  Juizzii  vOArh  has  an  aromatic 
Oifonr.  oralis  in  fS*}"^  loii  i:^  :uaiYsnifit  in£»  pua-icdobenzoic  acid 
\3fff  oziifason. 

Frrifffifh^ntzemanuvmm^  jck£^  C^B^  C^^ELSOJEL,  is  formed  in 
two  iarxzu^ric  mtxrrni'asiiTnaw  whusi  pp^pvibecLBene  is  dissolved  in 
riighilj  faming  suIpaTmc  &c^  TIb?s^  compoonds  can  be 
se|ittr%ted  hf  mcaos  of  their  barium  sahs. 

Barium  jprf3ffifU>eite£MiejpaTfuml'pkimai4r  iC^HoSO^^^Ba,  crystal- 
lize in  anhydrous  phUeSw 

U  UifffH  rfoAily  soluUe  in  water  and  orslaUbes  in  fiEkScicular 
^rtM\m  of  Eriicrosccpic  needles. 

Wlurfi  tti/;s^;  two  salts  are  converted  into  the  corresponding 
\n9ihmnu1  salts  and  the  latter  fused  with  caustic  potash,  the 
\frtf\fy\\JiintU9\n  are  obtained.' 

J'arajrrfijfj/lpfutnol,  C^ll/C^Bj)OK,  has  also  been  jMrepared 
fforn  |iararni<lrif/rofiylbenzene  *  and  forms  an  oily  liquid,  which 

'  U.  Mi7y«r,  Joum,  Praki,  Chem,,  [2]  xxxir.  101. 
»  Hrhmrnm,  Jhr.  DeutmJi.  Chem,  0.:m.  xviii.  1274. 
»  H\i\rn,  Ofu,  Chim,  Ital.  viii.  406. 
<  I«*iiiiii,  lifr,  IkiUseh,  Cheni.  Oca  xvi.  105. 
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an  Aromatic  odour,  boils  at  230° — 232°  and  docs  not  soli<lify 
a  freezing  mixture.  Its  aqueous  solution  gives  a  faint  violet 
'Uiatiou  witli  ferric  chloride,  which  changes  to  green  on 
iding. 
Parajmipylphenyt  melhyl  ether,  Qfi^{C^^)OCK^,  is  a  liquid, 
ich    has    an    odour   resembling    that    of    aniseed,    boils    at 

■215  5°  and  is  oxidized  by  chromic  acid  to  anisic  acid. 
Orthoprvpylphenol  boils  at  2246° — 22()"6°  and  forms  a  methyl 

which  boils  at  207°— 209. 
Fropyl^rogalld.  G^nj{OB.)fi^^.  The  dimethyl  ether  of 
substance  occurs  in  the  fraction  of  creosote  which  boils  at 
(PartlV.p,  37),  and  decomposes,  when  heated  with  concen- 
"  lydrochloric  acid  to  130°,  into  methyl  chloride  and 
)ylpyrogallol,  which  crystallizes  from  benzene  in  prisms, 
Iting  at  79° — 80°,  and   is  extremely  soluble  in  water  and 

loL 

PropyJpyrogallol  dimethyl  ether,  CoHj(OCH3){OH)C,H„  is  an 
oily  liquid,  which  boils  at  285°  and  is  converted  by  acetic  an- 
hydride into  the  acetyl- derivative,  C^Hj(OCH3)(OC„HjO)CsUj, 
which  crystallizes  ia  white  prisms  and  rnelts  at  87°.  It  is  con- 
verted by  bromine  into  the  compound  CaBrj,(OCHj)COH)CjHj. 
which  forms  crystals,  melting  at  108° — 100°,  and  yields  the 
dimethyl  ether  of  dihydrosyquinone  (Part  III.  p.  156)  on 
oxidation.' 

I'aramid.opropi/lbemene;  CgH,(NHj)CjHj,  was  obtained  by 
Louis  by  beating  aniline  with  propyl  alcohol  and  zinc  chloride 
to  260°,  as  n  liquid  which  has  an  aromatic  odour,  boila  at 
22i° — 226°  and  becomes  brown  in  the  light. 


THE  PHENYLPROPYL  ALCOHOLS. 


236a  Priniary 2^^tnfflpropylalcokiil. Cgll^.C^H^Oa.  Thecinna- 
mic  ether  of  this  occurs,  together  with  that  of  cinnyl  or  phenyl- 
allyl  alcohol,  CtII^.CH=Gil.Cll^.OH,  in  liquid  styrax  (p.  27).* 
The  alcohols  are  obtained  by  the  hydrolysis  of  the  ethers  and 
do  not  require  to  be  separated,  since  the  latter  is  converted  into 
phenylpropyl  alcohol  by  the  action  of  sodium  amalgam.     It  is 

'  Hofnwnii,  Str,  DeiUKk.  Chen.  Gts.  viii,  $e  ;  xi.  82B. 

'  liiigheimor.  Aim.   Num.  Pharm.  clxxii.   122  ;  Miller,  ibid,  cliixviii.  201  j 

"  n  and  Hodgkinson,  Jiyam.  Vlujn.  Sot.   1881.  i.  BIB. 


MC  ABOMATIC  CX>]IPOrND& 


m  thirk  wv-eTtQliT  le&BCDve  liqind,  'viuch  has  a  faint,  charac- 
'xenscii  odiHcr.  Muk  ax  285'  and  does  not  Bolidify  at  — 18°. 

J^iwun  maufipnipgfl  diimidc,  C^H^C^H^Cl,  is  obtained  by 
bacnu:  iitt  airaiial  wxiik  oanoentzated  hydrochloric  acid  tindtf 
iiKisaznu.  aik£  if^  &  iiamd.  ^iiicfa  has  an  odour  resembing  that  of 
.  itiiiii^  a:  flP^  and  is  converted  hr  boiling  alcoholic 
mu    eUtM^  vitau/lprafml  cdcr,  Cfi^Cfifi.CJEL^  which 


.  -  «w»  •-  1 


J'^iJMry  vitnwarrvfHL  asetaU^  C^j.C^H^O.CO.CH^  is  fonned 
Vt  ^»s  a^maL  of  mMfprl  ecocide  on  the  alcohol  as  an  almost 
iwLkix:^b?s^  honid  iinitznr  ax  ±44*" — ^243". 

J^^»i}ir'rpmBn,99^^  CgHyC^^.XHy  is  obtained  when 
fiAdiim:  MnfcCTTT  is  gimdnaDy  added  to  an  aloc^ol  solution 
«c  rnrnaTT  x-iaiot  J:  vaar  varaaane  nhicii  contains  acetic  add : 

C^CH=CH.CHrzXjH.CA  +  6H  = 


I<  3$  jtrmouaS  s-mc  i^  taSEatt,  viiidi  is  aimultaneooslj 
XTTo^  ><r  tW  ii>t-<uiA£  viiidi  bss  alreadT  been  described  in 
^iom^-onr  ^v:!;!^  siKviniazT  sarivJainTne  It  is  a  liquid,  which 
)vuk  JA  HF^ — Hf* .  ruii£}T  ahaabs  caibon  dioxide  firom  the  air, 
«3»i  Itnns^  &  <::r«-air-'^  aZkaSne  solutian  in  water,  in  which  it 
i^  .Tff^5  55iyrit>  ^-ikKte  :  :«  T-oSaxiThaps  vben  the  aqueous  solution 
^  Kx  *;^  ja)i  IcxKiS  jk  T:ijv«£r.  which  has  an  eirtremely  penetrating 


^vjAfcr^ 


VH\^H^  ^  l^n&:>£  Vt  u>e  acrdon  of  sodium  amalgam  and 
^"«5ec  ,-e  ^ije  .vrrt^jTvoiiz:^:  kr^iooe,  and  is  a  pleasant-smelling 
ix;;;,>i.  %i.x>b:  Vci?  a:  11  ^^^  ai^i  is  convened  into  the  chloride 
v\H^Ollj.v"H<^v"H^  Vv  bt^xini:  ^Iih  hrdrochloric  acid.  This 
j>fcn^\  ^wvftjvtsosi  x*c  viisriliaxion  into  hydrochloric  acid  and 
*1N '.S«t«t>^.  wii.-Jt  S$  also  fYm^  when  the  chloride  is  treated 
wiiK  ;fc:v\>iK>l>c  }viaish  Env»\  The  same  chlmde  is  also  fonned, 
1v\i>^iJvr  with  ih^  primarr  derivative,  bv  the  action  of  chlorine 
vMi  K^Utti:  l^^ylWnne^ne  ,s»ee  ako  p.  T^.' 

iHt^^*Ci*^YXYy^«iVr,  C^5CH5.CHCSH^CH„  is  obtained  by 
tho  acuv>n  of  brwmine  and  caustic  potash  on  phenylisobuty- 
HMuide,  e^Hj.CH^CH:CH^  CO.XH,  (see  Part  IV.  p.  113).  It  is 
a  str»ngly  ivfractive  liquid,  and  boib  at  203'.* 

>  Errera,  Gaz.  Ckim,  Itai,  xri.  810. 

*  Tafel,  Ber.  Leutxh,  Chem^  Gat.  xix.  1930. 

'  £(ie]euM>,  ibid.  xx.  616. 


Etkylphfny!carbinol.  CaRs.CHCOH)CH,,CHj.  has  also  been 
prepared  from  the  corresponding  ketone,^  and  boila  at  215° — 
-17°.  It  is  converted  by  hydrochloric  acid  into  the  chloride, 
C\H5.CHC1.CH,.CH3.  which  boils  at  200'— 205°,  but  decomposes 
to  a  large  extent  into  hydrochloric  acid  and  allylbenzene. 
It  is  readily  converted  by  silver  acetate  iuto  the  aj-ctate, 
C,H(.CH(0C,H,0)CH,.CH3,  a  liquid  which  boils  at  227'  and 
has  a  fruity  odour. 


KETONES,  C,H,oO. 

2363  Ethylphtnylkttane.  or  Propwpkenone,  G^^^.CO.G^f^,  liaa 
been  prepared  by  Freund  by  the  action  of  zinc  ethyl  on  benzoyl 
chloride,*  while  Bechi  obtained  it  by  the  gradual  addition  of 
sodium  to  a  very  dilute  solution  of  ethyl  iodide  and  benzoyl 
chloride.*  Barry  then  prepared  it  by  the  distillation  of  a 
mixture  of  calcium  propionate  and  calcium  beuzoate,  and  Pampel 
and  Schmidt  by  the  action  of  aluminium  chloride  on  a  mixture 
of  benzene  and  propionyl  chloride.*  It  is  a  liquid,  which  has  a 
very  pleasant  odour,  boils  at  210°,  does  not  combine  with  acid 
sodium  sulphite  and  is  oxidized  by  chromic  acid  solution  to 
acetic  acid  and  benzoic  acid. 

Xitroproptofhenone,  CflH,(NOj)CO.CjHj,  is  formed  when  the 
ketone  is  brought  into  well-cooled  fuming  nitric  acid.  It  crys- 
tallizes from  alcohol  in  small,  well-developed  prisms,  melting 
at  100'. 

A  syrupy  nitropropiopkenonc  is  obtained  at  a  higher  tem- 
perature, so  that  thisketone  beliaves  in  a  precisely  similar  manner 
to  acetophenone. 

Amidopivpiophfume,  CbH,(NH„)CO.CjHs,  is  formed  by  the 
action  of  tin  and  hydrochloric  acid  on  the  alcoholic  solution 
of  the  crystallized  compound,  and  forms  a  syrup  wliich  smells  of 
sirawbemes.  Its  hydrochloride  is  readily  soluble  in  water  and 
gives  a  granular  crystalline  platinichloride  (Barry). 

Mttkylben^-ylMone,  CoHB.CHg.CO.CHj,  is  obtained  by  the 
distillation  of  a  mixture  of  barium  acetate  and  barium  phenyl- 
acetate,^  as  well  as  by  the  action  of  phenylacetyl  chloride  on  zinc 
methyl."     It  is  a  liquid,  which  has  a  pleasant  odour,  boils  at 
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MX  ABOHATIC  COHPOUITDB. 

215',  readily  combines  whli  acid  sodium  solphite  and  a 
andaed  hy  chroinic  acid  solution  to  acetic  and  benzoic 
acids.  What  geatlj  wanoed  with  sulphuric  ai:id,  the  lul- 
:  acid,  CH^CO.CH,C,H,.SO^.  is  formed ;  on  further 
;  howerer  decompositioa  into  acetic  acid  and  beni]il- 
cacid  takes  place:* 

GA.CH,CO.CH,  +  SOjCOHJj  = 
q^CH^SO,OH  +  HO.CO.CH, 


PHENYLPROPIONYL  COMPOUNDS. 

2364.  The  two  plienylpropiouic  acids  wbicli  can  exist  accordiu 
to  theory  are  both  knon-n  : 


CH,  CH,.CsHs 

CH— t^H,  iJH, 

CO^  CO,H 

The  seocMid  of  these  has  been  obtained  by  the  addition  of 
hydrogen  to  cinnamic  acid,  f^TT^  PTT — PTT  rn.TT,  the  constitu- 
tion of  which  is  accurately  kuown,  and  it  hence  follows  that  the 
s-acid  must  possess  the  constitution  which  ia  ascribed  to  it 
above,  this  being  further  proved  by  the  fact  that  it  is  oxidiied 
in  aikaline  solution  by  potassium  permanganate  to  atroladie 
acid,*  CH,.C(OH)(C^j)CO,H,  only  tertiary  hydrogen  atomi 
being  converted  into  hydroxyl  in  tliis  way.* 

a-Phenylpropwnic  acid  was  discovered  by  Kraut  and  named 
blastophenj/lpropioHK  acid  (fiKaa-rm,  twig),  while  tlie  isomerio 
acid  was  termed  sticliophenylpropionic  acid  (irrijfo^,  a  row).* 
Filtig  and  Wurster  then  investigated  this  acid  more  completely,' 
and  named  it  hydratrcpic  acid,  since  it  may  be  obtained  by 
the  action  of  sodium  amalgam  and  water  on  atropic  acid, 
CH,  =  C(C,Hs)CO,H,  or  the  dibiomohydratropic  acid, 
CH,Br.CBr(CsHs)COjH,  wldch  U  formed  by  the   combination 

■  Knkeler,  Ber.  DtiUxh.  Chen.  Oa.  lii.  SS23. 
>  LAdenburg  and  Rugheimcr,  tAuJ.  liii.  S73. 

'  Merer  uid  Baaa,  ihH.  zii.  2238;  v.  Miller,  ibid.  xL  1520  uid  S3l6; 
3549  1  Tuulor.  iMdL  xii.  2293  ;  xiii.  1S0. 
•  Ann.  CKcm.  Pkarm.  cxlriii.  8*4,  »  ]h,d.  picv,  \al 


PHENYLPROPIONTL  COMPOUNDS, 


I 


fbromiiie  witli  the  latter,  atroiactic  acid  being  also  the  final 
iduct  in  tliis  case. 

Hydratropic  acid  ia  a  strongly  refractive  oily  liquid,  which 
I  almost  the  same  conaiatency  as  glycerol  and  becomes  very 
»as  at  —20°  without  solidifying.  It  boila  at  26V— 265°.  ia 
latile  with  Bteam  and  is  heavier  than  water,  in  which  it  is 
Bij  very  slightly  soluble. 

mCaicium.  hydratropale,  (C^HgOgjjCa  +  2H2O,  crystallizes  from 
^ot  solution  on  cooliug  in  broad,  opaque  needles,  which  often 
■ite  to  form  large  druses.  If  the  solution  be  allowed  to 
raporate   spontaneously  however,   loug,  lustrous,  transparent, 

i,  containing  three  molecules  of  water,  are  obtained. 
I  Silver  hydratrc^xUe,  CgHgOjAg,  separates  from  boiling  water 
scales. 

FaranUrohydratroyk  add,  C(,H,(NOj)CjHj.COgH,  is  formed 
ither  with  the  ortho -compound,  from  which  it  may  be  separated 
means  of  its  crystalline  barium  salt,  which  ia  scarcely  soluble 
absolute  alcohol,  while  that  of  the  ortho-acid  forms  a  readily 
[ubte,  gummy  mass. 

Paranitrohydratropic  acid  separates  from  hot  water  in  short, 
ick  crystals,  melting  at  87° — 8S°,  and  ia  oxidized  to  paranilro- 

acid  by  chromic  acid  solution. 
OrUumiirohydratropie  acid  forms  readily-soluble  crystals,  melt- 
ing at  110°,  and   is   oxidized   by  potassium  permanganate  to 
brthouitrobenzoic  acid. 

PaTamidokydTotropic  add,  C«H,(NHj)CjHj.CO,H,  crystallizes 
water  in  thick,  yellowish  plates,  which  melt  at  128°.     It 
unstable  metallic  salts,  but  stable  compounds  with  acids. 
Atroxindol,   C^H^NO,   ia   homologous  with     oxindol  and   is 
formed    by  the   reduction   of   orthonitrohydratropic   acid,  the 
orthamido  acid  passing  immediately  into  the  lactone  : 


brthot 
^^^ms 


CbH.< 


,NH, 


=  CoH^i 


CH, 


VCH/ 

t 
CH„ 


>C0  -H  FI.O. 


It  forms  crystals,  which  melt  at  119°,  are  slightly  soluble  in 

cold,  more  readily  in  hot  water  and  commence  to  sublime  at 

100°.      When  freshly  prepared   it   has  a   ftecal   odour,   which 

nges  to  that  of  flowers  after  recrystallization.' 

'  Trinias,  Anyi.  Chem.  Fharm.  ccxxvii.  283. 
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z-Jh  i.t:r^^H"fiC  f^Jvdc  CjHj.CjH^CHO,  was  prepared  by 
n.  I,  fiiTiiiiur  nuoiUiiir  1.0  pLeojl  acetaldehyde  (p.  10), 
rjr  a-rjiia»aaiiir  "U**  roiLiKiiixd  vIjc^  is  fonned  between  propyl- 
iteiizeitf  liiiE  riir.iXL-jI  coaariSe  whit  wmter.^  It  is  a  liquid,  which 
"iiili^  ic  ±'.^^  liiic  i.irmf  &  csTsuIiiite  oompound  with  acid  sodiam 

r^fc  £-7^*f%{i^-2^pnuy9i'ir  ariei  This  acid,  which  is  known 
':«■  11:1^;  ih^tirsii^  11UIH&.  was  diaoorerdd  by  Erlenmeyer 
iai£  JLit:2:rH'V-  l2i£  iiunei  Iwauri^vie  acid.  Their  investi- 
r'sura.  vTtf  TmrKraifi  wiih  ^the  intention  of  decomposing 
niisL^.  1:  a;s.\  VLsr^  IVsrLaridzd  IumI  obtained  synthetically  by 
iir^-nur  'iHUjaait-iTTD*  wiib  an^lchloride,  into  benzaldebyde 
joii  ii:>:^ua5tiT5f.  li  nrder  ti»  acc^omplish  this,  they  acted 
-zzKiL  n  -wjL  s>£rzsi  iLTnL/jrain  and  water  and  thus  found  that 
>  "T  "ik.^  1:  anil  r:cL runes  wi^h  iTdrogien.* 

r:»T»rw  TCrTttrei  zht  sazDr  add  hx  heating  cinnamic  acid  with 
lyirj.iii:  fi.i3l.^  Azii  Sc^kmhi.  who  named  it  cumoylic  acid,hj  the 
ifc:'L;:c  .c  *».-»£:  nr:  a=uJ:x>ia  ai>i  water  on  pbenyldibromopropionic 
ji;:ii.  CjHj.0HPc.CHBr.OC»»BL  which  is  formed  by  the  com- 
Ici-in.c  .c  ^'-'T.&^Sr  Awd  wrih  bromine.*  Swarta,  who  obtained 
:i  Vt  tLt  ifcn5:c;  cc  soiima  aad  caibcm  dioxide  on  bromostyTolene 
a-iOTZLTlrr.'^ir.'f  ir  jlfine  jpt  SS\  gave  it  the  name  of  hydro- 
■r: \.-',.: >. ..:  ^.r.^j  -sflkh  Las  been  uniTersally  accepted.  Fittig  and 
Kii^rT  jcvpsfci^  its  ritril  by  the  action  of  potassium  cyanide 
oii  stttcItI  cb^.^riie  iv  S,  and  converted  this  without 
puriioaiic-n  ir:to  bydiwinnamic  aciA*  It  has  also  been  ob- 
Liiac-i  by  Lyiia  Sesemann,  who  termed  it  benzylacetic  acid, 
ti^-eiLer  with  cibenzjlacetic  acid,  Cfi^CH^jClLCO^B.,  by 
heating  crude  s*-«daceio-acetic  ether  with  benzylcliloride  anil 
hydrc'lysin;^  the  product  with  jx>tash/  Rugheimer  has  also 
prepare*!  it  by  tLe  oxidation  of  phenylpropyl  alcohol,*  and 
Coiira/1  by  heating  benzylmalonic  acid,»  CeH5.CH^CH(C0jH)^ 
It  has  been  observed  among  the  products  of  the  pancreatic 
fermentation  of  albuminoiJs  *®  and  the  products  of  putrefaction 
of  tlie  brain  of  the  ox  (p.  1^)." 

»  Ann.  Chim.  Phys.  [5]  xxiL  254. 

'  Ann.  C'hem.  Pharm   cxxi.  «75;  Erlenmover,  ibid,  cxxxrii.  827. 

*  ZnUchr.  Chem.  1865,  111. 

*  Ann.  Chrm.  Phan,i,  exxvii,  329.  *  Poid,  cxxxviu  230. 
«  IbuL  clvi.  249. 

^  Jiir.  DeutBch,  Cliem,  Gea.  vi.  1085  ;  x.  758. 
■  Ann.  Chrm.  Phann.  clxxii.  122. 

*  Jirr.  DatUch.  Chan.  Gm.  xii.  762. 

'*»  H.  and  K.  SalkowHki,  Per.  DniLnrJi.  Chem.  Ga.  xii.  107  and  649. 
"  Stockli,  Juum.  Prakt.  ('hnn.  [2]  xxiv.  17. 


HYDBOCINNAMIC  ACID. 


la  order  to  prepare  hydrocinuamic  acid,  I  part  of  cinnamic 

is  heated  for  an  hour  with  4  parta  of   hydriodic  acid  of 

J  point  127°  and  a  little  amorphous  phosphorus.      The 

.   separates  out  on  cooliag   in  a  solid  cake,  which  is  dl^- 

Ived  in  ammonia  and   precipitated   by   hydrochloric  acid  in 

B  filtered  solution.     The  hydrocionamic  acid  which  separates 

y  then  distilled ;  the  almost  pure  compound,  containing  only 

Ismail  quantity  of  an   oily   suhstaiice,   passes  over  at  about 

■  Hydrociunatnic  acid  possesses  a  characteristic  goat-like  odour, 
"  s  at  iT'S"  and  solidifies  on  cooling  in  long,  brittle  needles ; 

■  boils  at  280°,  is   readily   volatile   with   ateam,   dissolves  in 
i    parts    of  water    at    20°,  more   readily  in   hot   water,  aud 

rates  in  oily  drops  when  the  solution  is  slightly  cooled.  It 
I  readily  soluble  in   alcohol,  from   which   it  separates  in  in- 

itinct,  apparently  mo nosym metric  crystals,  A  mixture  of 
imic  and  phenylacetic  acid^,  which  is  obtained  by  the 
fatrefoctiou  of  albuminoids,  has  a  lower  melting  point  than 
either  of  its  constituents.  Such  a  mixture  containing  35  per 
cent,  of  liydrocinnamic  acid  melts  at  21°.* 

This  acid  yields  benzoic  acid  on  oxidation,  accompanied  by 
some  beiizaldehyde  aud  an  oily  body,  which  smells  like  sage 
aud  does  not  combine  with  acid  sodium  sulphite.  This  was 
(inly  obtained  in  small  quantity  and  could  nut  be  further 
investigated  (Erlenmeyer). 

Potassium  hydTocinnamate,  CaH^OjK,  forma  broail,  lustrou.s 
soluble  needles. 

Calcium  Jiydrodnnamate,  (G^^Q^fia  +  2HjO,  crystallizes  in 
broad,  lustrous  needles,  which  form  stellate  groups,  or,  when  the 
solution  is  gradually  evaporated,  in  large,  almost  rectangular 
tablets. 

Harium  hydrocinnamate,  (CoH^OJjBa  +  2H^0,  forms  broad 
needles,  which  are  tolerably  soluble  in  water. 

Silver  hydrocinnajaale,  C^HgOjAg,  crystallizes  from  hot  w:itcr 
in  nacreous  plates. 

Ferric  chloride  produces  a  dun-yellow-coloured  precipitate 
ill  the  solutions  of  the  neutral  salts. 

Methyl  hydrocinnamate,  CuHuO„(CH3),  is  a  liquid,  which  boiU 
at  238° — 239°  and  has  a  characteristic  odour. 

Htliy' kydrocinnamate,Ga'B^O^{CJii),ia  a  powerfully  rufiwlive 

'  (Inbriul  and  ZimmnrniaTin,  Brr.  Eenlach.  Cham.  Oa,  xm,  ICJO. 
'  II.  Snlk.iBski,  ibid.  iviiL  :i21. 


liquid,  whicb  possesses  sji  overpoweiing  odour  resembling  that 
of  pineapple  (tnd  boila  at  247" -240°. 

Bmzyl  hydroeinnamate,  CjHoOjCCHyCoHs),  ia  formed  by 
Itoating  benzyl  acet&te  with  Bodium  (Ft.  IV.  p.  97) : 

CH,  CH,CIL.C,H(        CK, 

*I  ■f.Na,=  2|  +2|  +H, 

CO^CHj.CflHs  CO^CH^CoH,         CO.Na 

It  ia  a  liquid,  which  has  an  aromatic  odour,  boils  at  290°  and 
ia  not  eaaily  decomposed  by  alkalis.  When  heated  with  sodium, 
it  decomposes  into  toluene  and  cionamtc  acid,  so  that  theftt 
products  are  always  fonued  in  the  preparation  of  the  ether :  • 

CH,.CH„.C-H,         CHzrrCH.CnH^ 
OOj-CHjCgH^         COgH 

ff-Phenyljiropioni(riloT  Jfi/drocinjiamanilril,  CjHj.C^,.CN,  Is 
the  chief  constituent  of  the  ethei^eal  oil  of  watercress  (XaslttTiiim 
officinale) ;  600  kilogs.  of  this  plant,  gathered  when  in  flower, 
yielded  40  grams,  of  the  oil,  from  which  the  pure  nitril  *» 
obtained  by  fractional  dbtillation.  It  boils  at  201°  and  is  converted 
into  the  acid  by  fusion  with  caustic  potash.^ 

2366  HalogcnsiihstittUion  products  of  hj/drodnnamic  acid  have 
been  prepared  by  heating  the  corresponding  derivatives  uf 
cinnamic  acid  with  hydriodic  acid  and  phosphorus.  These 
compounds  have  a  similar  smell  to  that  of  hydrociunaiuic  aciJ, 
but  in  a  less  degree.^ 

Chlorohydhocinnamic  Acids.  CdHjCl.CjHj.CO^ 

Melting- [Mint. 

Ortho,  needles  or  plates 965' 

Meta,  small,  snow-white  ])lat(;a  ....       77° — 78° 
Para,  crystab 124° 

BnOMOHYDROCINNAMIC  ACIDS,   CgH^Br.CjH^.CO^. 

U  el  ting' point. 

Ortbo,  serrate  scales 97* — 99° 

Meta,  short,  thick  pi-isms 75° 

Para,  flat  needles 13C° 

■  Cound  Bud  Hodskiiiiinn,  An<i.  Oumi.  Pharm.  axeui.  SSS. 

»  Uobnann,  Per.  Dnilieh.  Ou-m.  Oe».  rii.  S80. 

'  Onbricl,  iliid.  XI.  22DI  :  Gabriel  luid  Herzlwn^  ibid.  xvi.  3036. 


lODOHYDROCINNAMlO  ACIDS. 


I  last  of  these  has   been   obtained  directly  from  Lydro- 
kamic  acid.' 


lODOHYDBoaNNAMIC   AciDS,  CcH^I.CjHj.COjH. 

Mr-It  ill  g-poial. 

Ortho,  plates 102°— 1U3° 

Meta,  small  plates 65° —  66° 

Para,  wliite  prisms 140° — 141° 

Paranitrohydrocinnamic  acid,  C^^{NO^C^'iI^.CO^'B.,  is  formed 

together  with  the  ortho-acid  when  hydrocinnamic  acid  ia  dis- 
solved in  well-cooled  fuming  nitric  acid.*  It  is  scarcely  soluble 
in  cold  and  only  slightly  in  boiling  water,  from  which  it 
crystallizes  in  small,  flat,  very  lustrous  needles,  while  it  separates 
from  alcohol  in  very  fine  needles,  melting  at  1G3°-164°.' 
Chromic  acid  solution  oxidizes  it  to  paranitrobenzoic  acid. 

Metanitrohydrocinnamic  acid  has  been  prepared  fmm  meta- 
nitroparamidohydrocinnamio  acid  by  means  of  the  diazo-reaction. 
It  crystallizes  from  hot  water  in  long,  lustrous  yellow  needles, 
which  melt  at  UT-US,'.* 

OrikonitrokydrocinTtavLv:  acid  has  been  obtained  in  the  pure 
state  from  orthonitroparamidohydrocinnamic  acid.  It  separates 
from  hot  water  in  small,  yellow  crystals,  melting  at  113°.* 

IHnitrohydrocinnamic  acvl.  C8Ha(N0j),C,Hj.C'0gH  (4 :  2  :  1)  ia 
best  prepared  by  dissolving  6  grams,  of  hydrocinnamic  acid  in 
CO  grams,  of  cold  fuming  nitric  acid  and  then  adding  40  grams, 
of  sulphuric  acid.  The  mixture  is  allowed  to  cool  and  is  then 
poured  into  cold  water,  the  dinitro-acid  separating  out  after 
some  time.  It  crystallizes  from  hot  water  in  long,  yello^vish, 
compact  needles  or  short,  thick  prisms,  melting  at  12(i'5°.' 

ParamidohydTOcinnamic  acid,  CaH,(NHj)C,H^.COjH,  ia 
obtained  by  pouring  a  hot  ammoniacal  solution  of  paranitro- 
hydrocinnamic acid  into  an  ammoniacal  solution  of  the  calculated 
qitantity  of  ferrous  sulphate  : 

CoH^(NOi)C,Hj.COgH  +  6FeS0j  +  12NHj  +  16H.,0  = 
CgH^(NiyC,H,.COjH  +  3Fes(0H),  +  6(NHJjSb,. 

t  GlucT  sad  Buchanan,  ZeilnAr.  Chem.  ISQe,  1B3  ;  Gabriel  and  Zi 
if.  DaUteh.  CAem.  Oet.  xiii.  1880. 

*  Bacbsnan  (nd  Classr,  Zeitichr.  Chtm.  1SS9,  193. 
P  Beilstain  fmd  EabllwrK,  Ann.  Chtm.  Pharm.  clxiii.  132. 

*  Gabriel  sod  SleademBnn,  Ber.  DaiUch.  Ckem.  Oa,  xt.  842. 
■ad  ZimmennBiui,  HM.  ziii.  1680. 
■nd  Zimmerman n.  Inc.  cit.  anil  Bcr.  DtuLvh.  ClKm. 
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Tite  aBsXare  is  boOei]  far  fire  miuut^s,  filtered  and  evaporatal 
to  M  tauall  Tolume.  the  acid  being  deported  in  cnstnlHne  cnisU, 
wiaiii  m^  al  131°.  It  Ibnns  unstable  metallic  salts,  while  il 
oampoands  with  adds  crrstalUze  well  (Buctianaa  aud  Glaaer; 
Gsbrif^l  and  St«ademaim). 

ParamiJiKHJiOKitrAydroaiitiaBiK  aeitl,  C,Hs(NHjXNOt)C, 
H^OO.H,  wasprejnred  hy  Gabriel  and  Ziinmermana  from  diniuo- 
lijdroctpnamic  acid  by  ledoctkn  with  bot  ammonium  sulphide. 
It  crystaUi^FS  from  water  in  fiat  needles  or  broad  tableu, 
wbich  reaemUe  potassium  didiromate  in  colour  and  melt  at 
137* — IS9*.     TT»e  bydnxUoride  fonns  colouiless  crystals. 

AramidopitiaMitnijfdroaMMimie  aad  is  obtained  by  heating 
puamidcrfiydrociiuiamk:  acid  with  acetic  anhydride,  nitratiDg  tba; 
aretyl  derii'atire,  wbicb  is  thus  ftMined,  and  decomposing  tliA 
pniduct  with  hydrodilark:  add.  It  fonns  short,  thick,  orange^ei 
ciystals,  melting  at  143°  (Gabriel  and  St«udemann). 

'jftte»»Aj*jrfnt>dfMW»if  aorf,  C,H,(XHj)CjH,.CO,H,  is  formeil 
bj  the  reduction  of  the  corresponding  uitiw-acid  and  separatai 
&om  bot  wat«r  in  octobedral  or  acute  rhombic  crj'st.ils,  melting  al 
ft4* — 85".   Its  hydrochloride  cTj-slallizes  in  scales  or  broad  ueedlea, 

3367  irydropariostgril,  C,H^O,  is  the  lactame  of  ortboamido- 
hydroeiuuamic  add  and  is  the  bomokigue  of  oxindol ;  it  ts  formed 
by  the  reduction  of  orthonitrohydrocinnainic  add,  the  aroido- 
a-.id  losing  the  elements  of  water  immediately  on  formation : 

.CH^CH-CO.OH  ,CH,— CH, 

G^.<  =  (^H  /  I  +  H,0. 

^NH,  ^NH— CO 

It  is  best  ]n«pared  &om  the  ethyl  ether  of  ortbonitro-cinnunie 
acid,  CuH,(NO,)C,HyCO,H,  by  saturating  its  alcoholic  solution 
with  hydrochloric  acid  ajid  adding  zinc  dust,  the  mixture  being 
kept  well-cooled,  until  an  encrgt-tic  evolution  of  hydrogen  takes 
place  The  addition  of  water  then  prccijntat^its  tbe  jnm 
by  d  rocarbostyril, ' 

Buchanan  and  G laser  obtained  it  by  the  reduction  1 
crude  nitrohydiwinnamic  acid  witli  tin  and  hydrochloric  add ,■ 
while  Gabriel  and  Zimmermanu  prepared  it  from  the  pura 
ortho-acid.  It  crystallizes  from  alcohol  in  prisms,  wliicb  melt  at: 
1U3°  and  are  readily  soluble  in  hydrochloric  acid.  Il  is  < 
verted  by  phosphorus  chloride  into  diclJonMniinoIiue  (Baeyer), 
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tiich  can  readily  be  reiiuced  to  i[uiuuliuu,  C'uH,N,  a  base  wbicli 
I  obtaitie<l   by  heating  many  alkaloida   with   caustic   potash. 

s  constitution  of  these  compounds  ia  shovra  by  the  following 

3iuL£: 


Ilyd  roorboatTril. 

CH      CH, 


HcL 
CH 


^0.  ;co 

NH 


Quinolina, 

CH    CH 

HO|^\p/VH 

HOl      1        ' 
CH 


N 


a-EthylhydromrlostyrU,    Ci,Hg(NCjHj)0,    is    formed     wlioQ 

Irocarbostyril  is  heated  with  ethyl  iodide  and  alcoholic  potash, 
r  when  an  alkaline  solution  of  ethylorthonitrocinoamic  acid  is 

ated  with  sodium  amalgam.  It  is  a  thick,  oily  liquid,  which 
L  faint  but  pleasant  smell  of  Howera,  dissolves  in  strong 
hydrochloric  acid  and  is  reprecipitated  by  water.* 

ff-Sthylhydrocarhosiifril,  C,H8N{OCjH5),  is  formed  by  the 
teduetiuu  of  elhylcarbostyril  and  is  a  mobile  liquid,  which  has  a 
penetiating  but  sweet  smell  and  is  decomposed  by  hydrochloric 
acid  into  alcohol  and  hydiucarbostyril.* 

The  isomeiTsm  of  these  compounds  is  explained  by  the 
bUowing  formulm  : 


C.H,! 


.CH,— CH, 


'^N CO 


,CH 
C,H.< 


-CH, 

Jo 

I 

OCIH, 


raramidohydrocarhostyril,  Q^Ti^{^J{^)^Q,  is    formed    by  tliG 

duction  of  diuitrohydrocinnamic  acid,  and  crystallizes  from  hot 

r  in  long  needles  or  short,  thick  prisms,  which  melt  at  211°. 

Hta  hydnxihloride  crystallizes  in  fine,  white  needles  (Gabriel  and 

Zinimemiann). 

JTi/draHtiAydrocinnamic  anhtfilride,  CH,oNjO,     This  lactame, 

which  Fischer  and  Kuzel  have  named  amtiloht/drocarhnsij/ril,  is 

ned  when  an  alkaline  solution  of  hydraninesulphocinnamic 

I   is  treated  with  andinni  amalgam  and   then  heated   witli 

'drocliloric  acid.   The  laotaine  is  precipituted  by  the  addition  of 

'  Friedlandcr  niiil  WeinU-iir,  //t/-.  iliuhih.  Ohcm.  Uif.  xv.  21^3, 
*  Ibid.  IV.  MH. 
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hydrochloric  acid  and  crystallizes  from  hot  water  in  small  plates, 
which  melt  at  143^  Its  hydrochloride  crystallizes  in  prisms. 
Wlien  an  acid  solution  of  the  base  is  treated  with  sodium  nitrite, 
hydrocarbostyril  separates  out  On  heating  the  lactame  with 
ethyl  iodide  and  alcohol,  dhylamidohydroearbadyril,  C9H90,N— 
NH(C2H5),  is  obtained  in  colourless  crystals,  melting  at  74**;  it 
is  a  base  which  forms  readily  soluble  salts.^ 

The  isomerism  of  the  lactame  with  paramidohydrocarbostyril 
is  rendered  evident  by  the  following  formulse : 


\nh— CO 


CeH,<(  T  XH,-CH, 

\N CO  C«Hs(NH^r  I 


Mhylhydrocarbazostyril,  CgTSigO^^i^^^^)-  ^®  product  of  the 
action  of  sodium  amalgam  on  an  alcoholic  solution  of  ethyl- 
amidocinnamic  acid  is  ethylamidohydrocinnamic  acid,  which  is 
converted  into  the  nitroso-compound  by  sodium  nitrite  in  add 
solution.  This  is  reduced  by  zinc  dust  and  acetic  acid  to 
ethylamidohydrocinnamic  acid,  which  decomposes  on  evaporation 
into  water  and  the  lactame  : 

/CHj — CHo — CO.  OH  yCSa — CHoN. 

CaH,<  _  CeH,<  >C0  +  H,0. 

Ethylhydrocarbazostyril  crystallizes  from  hot  water  in  long 
needles,  which  melt  at  165*5°  and  can  be  volatilized  without 
decomposition.  It  dissolves  in  cold  hydrochloric  acid  and  is  re- 
precipitated  by  water ;  when  it  is  heated  with  the  acid,  however, 
it  is  reconverted  into  the  hydrazine  acid.* 


HYDROXYPHENYLPROPIONIC  ACIDS, 

CeH,(OH)C8H,.C02H. 

2368  Phloretic  acid  was  first  prepared  by  boiling  phloretin 
with  caustic  potash.^  Its  constitution  was  determined  by 
Trinius,  who  obtained  it  from  paramidohydratropic  acid  by  means 

^  Ann.  Chenu  Pharm.  ccxxL  282.  '  Fischer  and  Knzel,  ibid,  ccxxi.  203. 

'  Hlasiwetz,  Joum,  Prakt.  Chem,  Ixvii.  109  ;  Ixxii.  895  ;  SchifT,  Ann,   Chcm, 
Pharm,  clxxii.  356. 


HVDBOXYPHENYLPROPIOXIC  ACID. 


:tion,  and   named   it  parahydroxyhydralnrpic 

:(CH3)C0,H.     It  crjatallizea  from  ether  in 

loeyiametnc    prisms    or    groups    resembliDg   wavellite,    is 

blerably    soluble   in    cold,  readily  in  liot  water,  has  an    acid, 

Dgent  taste  and  melts  at  129°.     On  beating  with  baryta  it 

;omposes  into  carbon  dioxide  and  phlorol  or  /9-e  thy  I  phenol 

4),  while   it  is  resolved   into  acetic  acid  and  parahydroxy- 

inzoic  acid  by  fusion  with  caustic  potash.* 

Fbloreiin,  C^H,,©^,  ia  formed  when  pbloridzin  is  boiled  with 

lute  sulphuric  acid,*  and  crystallizes  in  small  platea,  melting  at 

10°.     It  dissolves  in  every  proportion  in  alcohol,  and  is  readily 

loluble   in    alkalis,   but  almost  insoluble    in    cold   water  aud 

ly  very  slightly  soluble  in  boiling  water.     On  boiling  with 

ialis,  it  decomposes  into  phlorctic   acid   and  phlorogtucinol, 

on   heating  with   acetyl  chloride   it    forms   a    diacetyl 

I  pound.* 

has  therefore,   acconiing   to   Schiff,   the    following    con- 
Ltion: 

/OH 


^OM. 


I^Jorid^n,  CjiHj^O,o+2HjO,  was  discovered  by  Koningk  in  the 
root  bark  {^Xoiot,  bark  ;  pi^a,  root)  of  the  applo,  pear,  plum  and 
cherry  tree.'  It  is  best  obtained,  according  to  Stas,*  from  that 
of  the  apple  tree  hy  extraction  with  warm,  dilute  alcohol.  It 
crystallizes  in  silky  needles,  which  have  a  sweet  taste,  followed 
by  a  bitter  after-taste,  melt  at  108°  with  loss  of  water,  solidify  at 
a  higher  temperature  and  finally  fuse  at  171)° — 171°,  with 
formation  of  phloretin  and  glucosan  (Schiff).  It  dissolves  in 
1000  parts  of  cold  water  and  in  every  proportion  in  boiling 
water.  On  boiling  wilh  dilute  acids  it  decomposes  into  phloretin 
and  a  glucose,  which  Hesse  has  named  pblorose,^  CgHjjOg,  but 
which  has  been  shown  hy  Rennie  to  be  identical  with  dextrose," 
It  also  conkbines  with  bases  and  yields  a  pentacetyl  derivative 

'  Ann.  Chem.  F/uirm.  ccwnrii.  288. 

■  Borth,  H/id.  clii.  96 ;  Barth  »nd  Schreder,  Bfr.  DoUkK.  Chem.  Ga.  %\\.  125B. 

*  8ti»,  Ann.  Ckeia.  Fharm.  xxic.  200  ;  Schiff,  ibid.  ;  lot.  cit. 

'  SchifT,  Ann.  Chan.  Fhann.  cWi,  1. 

md.  XT.  76  Mil  256.  •  thid.  x\x.  192, 

'  IHi.  oUxTi.  IH  ;  f«ii.  1(3.  •  Jmrn.  Chem.  See.  1887,  i.  634. 
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It  rrj%fjSk\\\2P!ii  in  tablets,  meita  at  iaT,  boils  as  2?  and 
lik^  <TiiTnahn,  into  which  it  is  coaarertad  hj  hpnthig;  witfa 
(Hoehat^tter;.. 

The  m^dUfUol,  CJS^O^  which  FhipaofiL  obayned  far  duBlbf 
Mnmomin^  meliiot,  with  wat»,  ia  piofaablT^  idptitiral  wixk 

lice  the  phnt, 


yields  melilotic  acid  on  boilinia^  with  oanatie 

Mft.hylm^iUGtic  arid,  C^^S^CSL^CJS^COM.  warn  obaraai  W 
Perkin  by  the  action  of  aodinxa  amaiggun  cm.  aqueoos  anlntiiiM  df 
a-  and  ^S^^iiim  methyl  cmnaratfr  B:  aepustea  from  hocakniial 
in  trannparent  crystaU,  which  lea^nble  those  of  Glaober  s  mix, 
and  melt  at  aSf  .^ 


C^OH)jCja^.CO^ 

iKyjO  Hydroeaffic  add  (-^ :  3  : 1)  is  finmed  by  the  actioii  of 
flodiiim  amalgam  and  water  on  ca&ic  add,  C^Hj(OH)jCHzi 
C/H.CO,H.  It  forms  rhombic  crystals,  which  aie  reacGiT  solnlik 
in  water.  Its  constitution  corresponds  to  that  of  protocateduDc 
Aci<l ;  like  this,  it  gives  a  deep  green  cokmzatioa  widi  fenk 
chloride,  which  is  converted  into  dark  red  by  the  addidoQ  of 
soditim  carlymate.  It  is  precipitated  by  lead  acetate  and  readily 
re<lnce»  Fehlin;2fs^lution  and  ammoniacal  alver  soIntiooL' 

Tlie  following  ethers  have  been  prepared  firom  the  correspond* 
ifig  d^rivativf^s  of  cafFeic  acid  :* 

Hydff^erulic  acid,  CVH/0H)(0CH^C3H,0^ 

microscopic  tablets 80" — 90* 

Ifwihydfofcrtilic  a^Jd,  C,H,(OCHa)(OH)CAO, 

fine  nf^e<lles 146* 

bifiiofhyIhydrf»caffoic  acid,  C^H,(OCH,),C3H50^ 

fine  needles 96"— 9r 

MfUiylenehydrocaffeic  acid,»  CH,/    ^CJS^CJRfi^ 

Inng  nGedle« •  .        84' 

>  i^tmpi.  Rmd,  Ixxxvi.  830. 
«  Jimrn,  Vhtm  Hitc,  1881,  i.  416. 

*  tllAfllwptfl.  Ann,  Chem.  Pharm.  cxiil  858. 

4  Nfigtii  ami  TifltriAtin,  B^r  DetUsch,  Chem,  Oes,  xi.  650. 

•  liiireni,  ibid,  xlil.  766  ;  RcgH,  ibid.  xx.  421. 


MF.LILOTIC  ACID. 

itli  water  and  treateil  witli  lead  acetate 
B  fatty  acids,  the  filtrate  being  then  freed  from 
i  Tty  means  of  sulphuretted  hydrogen  and  evaporated  to  a 
rup.  from  which  the  hydroparacumaric  afid  crj-stallizea.^ 
Velve  parts  of  this  were  obtained  from  20  parts  of  tyrosine.' 
|b  1ms  also  been  detected  in  human  urine,  in  the  pus  from  a  case 
■peritooitis  *  and  among  the  prcxlucts  of  the  putrefaction  of  flesh.* 
I  It  crj-stallizes  in  monosymmetric  prisma,  which  melt  at 
—129°.*  On  further  putrefaction  with  pancreas,  it  deconi- 
a  into  parabydrosypheny  lace  tic  acid,  paracresol  and  phenol, 
d  is  resolved  into  parahydroxybenzoic  acid  and  acetic  acid  by 
fiision  with  caustic  potash.* 

Its  substitution  products  have  been  investigated  by  Stohr,who 
iUo  found  that  it  behaves  towards  Millon's  reagent  in  precisely 
r  ll)e  same  way  as  tyrosine. 

£tkl/l  hi/dtvparaeumarate,  G^Xi^{0\T)C^n^,CO^CtK^,  is  an  oily 
^uid,  which   smells  like  rhubarb  root,  in  which  it  is   perhaps 

esent  (Stcihr). 
^JlethylhydroparacHmarii;    acid.    CgH/OCHaJCaHj.COjH.    is 
1  by  the  action  of  water  and  sodium  amalgam  on  nietliyl- 
icumarlc  acid.      It   forms   feathery  crystals  or  long,  wliite 
nocdies,  melting  at  102°.^ 

Mf.lilutic  add  or  Sydroctimari<t  and  was  discovered  by  Zwenger 
and  Bmlenbender  in  the  common  melilot  {Mdilvtits  ojicinalis),^ 
and  is  formed  by  the  action  of  water  and  sodium  amalgam  on 
cumaric  acid  or  orthohydroxycinnamic  acid  '  and  cumarin.^"  It 
crystaUizes  from  water  in  long  needles,  and  from  benzene  in  thin, 
transparent  prisms,  wliicli  melt  at  83°  and  decompose  ou  distil- 
lation into  water  and  the  anhydride.  This  is  also  formed  when 
the  acid  is  brought  into  contact  with  hydrobromic  acid,"  and  boa 
tbc  following  constitution : 

.CII.CH, 
CeH/       "  I 
\0— CO. 


■  Bvunum,  Btr.  DiuUch.  Cham.  Gt».  xW.  USl.  ■  Ihid.  xiii  T,i. 

•  BsumuDu,  Hoppn-SryUr't  ZeUschr.  iv.  307. 

■  E.  wid  H.  Salkowski,  Ber.  DaiiieK  Chem.  Oei.  xiii.  190. 

•  Stiihr.  Ann.  Clum.  Pharm.  ccxxv.  67. 

•  Ballh  uid  Schieijer,  Ber.  DrHtaeh.  Chem.  Oa.  x\\.  12f;9. 

'  PerkiD,  JoarjK  Chan.  Sac  1877,  i.  *1I  :  Kigol,  Ber.  Ikutath.  Chem.  Ge.\  x 

a527. 

•  Ann.  Cvm.  Phnrm,.  cxiri.  382. 

■  HiTzfeld  snd  Tieiiiann,  Ber.  Deui^h.  CAem.  On',  i,  286, 
'•  Zyrtistr,  Ah».  Chem.  Pluirm.  A'wj^i/.  v.  122, 

•'  llochsteltiT,  ibiiL  cfXxvi.  BBS. 


It  crystallizes  iu  tablots,  melts  at  25°,  boils  at  272*  aod  si 
like  cumariii,  into  wMch  it  is  converted  hy  heating  with  bromiiK  1 
(Hochfltetter). 

The  melilolol,  C|,HyOj.  which  Phipeon  obtained  by  diatJliing  I 
blossoming  melilot,  with  water,  is  probably  identical  with  t 
substance.     It  forma  an  oily  liquid,  smelling  like  the  plant,  and  I 
yields  melilotic  acid  on  boiling  with  caustic  potash.^ 

MethylmelUotic  add,  CaH,(OCHj)Ci,H^CO^,  w:i3  obtained  bj  I 
Perkin  by  the  action  of  sodiiim  amalgam  on  aqueona  solutions  tt  I 
a-  and  yS-sodium  methyl  cumarate.  It  separates  from  hotalcuhol  ] 
in  transparent  crystals,  which  resemble  thoae  of  Qlaubei's  al^ 
and  melt  at  92°,* 


DIHYDROXYPHENYLPROPIONIC  ACIDS, 

2370  Hydrocaffcie  acid  (4  : 3  : 1)  is  formed  by  the  actiou  of 
sodium  amalgam  and  water  on  caffeic  acid,  CgHj(OH)jCH= 
CH.COjH.  It  forms  rhombic  crystals,  which  are  readily  soluble 
in  water.  Its  constitution  corresponds  to  that  of  protocatwhiuc 
acid ;  like  this,  it  gives  a  deep  green  colouration  with  ferric 
chloride,  which  is  converted  into  dark  red  by  the  addition  of 
sodium  carbonate.  It  is  precipitated  by  lead  acetate  and  readily 
reduces  Feb  ling's  solution  and  ammoniacal  silver  solution.* 

The  following  ethers  have  been  prepared  from  the  correspond- 
ing derivatives  of  caffeic  acid  :  * 

Mtlling-uuiiit 
Hydroferulic  acid,  CflHj(0H)C0CH,)CgH50., 

microscopic  tablets 83' — 90' 

IsoliydroferuUc  acid.  CeHs(0CHj,)(0H)C^,O, 

fine  needles HG' 

Dimethylhydrocaffeic  acid,   CJl^iOCR^fi^n.O^, 

fine  needles 96° — 37° 

Methylenehydrocaffeic  acid,"  CHZ     yCgU^.C,}ifi^ 

long  needles .    .     -   .        84' 

'  Cimipl.    Rend.  imvi.  830. 

"  Jaurn.  Chem   Soe.  ISMl,  i.  415. 

'  Hlmiweti,  jtnn.  Chtm,  Fhann.  cxIiL  863. 

'  Ilagiu  uid  Ticmuin,  8*t  Dcutsch.  Ch^m.  Of.  i 

•  tonaa.  ilrid.  xlS.  7M  ;  HubtI.  i*"'-  xx.  (21. 
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JBydr(hU7nbellic  acid  (6  :  2 : 1)  is  formed  by  the  action  of  sodium 
amalgam  and  water  on  umbelliferon,  which  is  the  anhydride  of 
umbelliferonic  acid,  isomeride  of  cafTeic  acid.  It  forms  granular 
crystals,  which  are  only  slightly  soluble  in  water  and  conmience  to 
lose  water  and  decompose  at  llO''.  It  is  not  precipitated  by  lead 
acetate,  but  reduces  silver  solution  and  Fehling's  solution  and 
gives  a  green  colouration  with  ferric  chloride.  It  is  converted 
into  resorcinol  by  fusion  with  caustic  potash.^ 


PHENYLHYDROXYPROPIONIC    ACIDS. 

2371  Atrolactic  acid  or  a 'PJunyl- a -propionic  a^id, 
C«H5.C(CH,)(OH)C02H,  was  obtained  by  Wurster  and  Fittig 
by  boiling  a-bromohydratropic  acid  with  sodium  carbonate 
solution.^  It  is  also  formed  by  the  oxidation  of  hydratropic 
acid  with  potassium  permanganate,'  and  when  hydrochloric 
acid  is  added  to  well-cooled  acetophenone  containing  some 
moistened  potassium  cyanide,  the  nitril  being  first  formed 
as  an  oily  liquid,  which  dissolves  in  the  excess  of  hydrochloric 
acid  with  formation  of  the  acid  and  separation  of  ammonium 
chloride.* 

Atrolactic  acid  crystallizes  in  broad  needles  or  rhombic 
tablets,  containing  half  a  molecule  of  water,  which  is  lost  over 
sulphuric  acid.  The  anhydrous  acid  melts  at  93** — 94**;  it  is 
readily  soluble  in  water  and  is  not  decomposed  by  boiling  with 
baryta  water,  but  is  resolved  into  atropic  acid  and  water  by 
boiling  hydrochloric  acid. 

Its  salts  have  been  investigated  by  Fittig  and  Wurster. 

Mhylatrolactic  acid,  CJEL^,C(pCfi^(Gn^CO^  The  nitril, 
CeHg.CCOCjH^CCHyCN,  is  formed  when  methylphenyhnethy- 
lene  dichloride,  CgH5.CCl2.CH3,  which  is  obtained  by  the  action 
of  phosphorus  chloride  or  acetophenone,  is  brought  into  a  solution 
of  potassium  cyanide  in  dilute  alcohol,  and  is  converted  into  the 
acid  by  boiling  with  baryta  water.*  The  acid  may  also  be  obtained 
by  passing  hydrochloric  acid  into  an  alcoholic  solution  of  bromo^ 

^  Hlaaiwets  and  Orabowski,  Ann.  Chem,  Pharm,  czxxix.  102. 

*  Ibid.  cxcY.  145, 

'  Ladenbnig  and  Riigheimer,  Ber.  Deutseh.  Chem,  Oes,  ziiL  874.^ 

*  Spiegel,  mi.  xiv.  235  and  1852. 

*  Ladenborg  and  Kiigheimer,  Und,  xiii.  2041. 


nv  ABtnUTTC  OOMPOVStDS. 

•o&B  AliriBte  and  Jtmmifimag  the  prodact  br  bcultiig  witk 

BdijAstnlaatic  aod  ii  ultrabiy  aoloiile  in  hot  wata  mhI 
ajstalloes  froa  |mtnAwiii  niiJI  in  mil  praaa,  vbich  melt  al 
S9-F — fif  .  aad  an  iwiwted  into  aUvpc  add  hf  braliog  «itk 
I^diodilaric  add. 

C^C(CH,}C1C0(H.  k  finaed  wImb  atiolactic  kcid  ii  £•; 
■olred  in  ooocexitfated  iiydrodilanc  acid,  and  ae|>afat«s  out  after 
■oaw  bonn.  It  may  lie  obtaiiied  &«m  petroleutn-ether  ia 
ojvtak,  wbich  melt  at  73° — 74*  aod  deoompose  at  IiO°  witk 
erohitooQ  cS  ga&.  It  does  not  yield  ttynAoK  nliea  boiled  nth. 
sodium  carbonate  solatioa.* 

a-Phenyl-a-lTOmcpr^ionic  and  or  a-BromUtydratrcpie  aadf 
C^j.CBr(CH^CXtjH.  is  obtanked  bjr  tbe  oambinaiioD  of  atrofk 
acid,  C',H^CCCX>^)  =  CHy  Trith  iiydrolwwmc  acid .»  ^-h 
LydratrufHc  acid  being  amultaneouslj  formed  (Meiiing),  It  taaf, 
be  prepared  pure  bj  the  action  of  fuming  hyilrobromic  acdd  a 
atrolactic  acid ;  it  is  readily  soluble  in  carbon  disulphide,  lefl 
readily  in  pctroleum-etber,  and  ciyEtallizes  from  a  luixtuie  a 
tbese  in  tabJeta,  meltbg  at  93°— 9*'. 

a-I'/ujji/l-ti-amidcpropumic  acid  or  a-Amidoht/draln-pU  t 
t:,Hj,C(NH^(CHJCO,H.  When  the  nitril  of  cihyklroladi 
lu-'id  is  lieated  to  60° — 80°  wiLh  alcoholic  ammonia,  pheo^ 
uiiiidopruiiionitril  ia  fonned  as  an  oily  liquid.  If  it  be  t 
with  cold  fuming  hydrochloric  acid  and  then  beat^  with  dilut 
Iiydrochluric  acid  and  alcohol,  tbe  hydrochloride  of  the  aniido 
acid,  which  crystallizes  in  concentrically  grouped  needles,  i 
formed,  Jf  ammonia  be  added  to  the  alcoholic  solution  of  t 
unit,  the  free  acid  is  obtained.  It  is  insoluble  in  alcohol  s 
iTyatallizcs  from  a  concentrated  aqueous  solution  in  feathei 
wwllos,  wliich  have  a  satin  lustre  and  sublime  at  abot 
200'  without  melting.  When  tbe  aqueous  solution  of  1 
hydrochloride  is  heated  with  sodium  nitrite,  pure  atrolacti 
noid  is  formed  and  can  thus  be  prepared  in  conaideixbl 
quantity.* 

DUromairoladic  acid.  CaH5.C(0H)CHBr,.C0jn,  is  gradurUl 

1  't'lsUoii'ior.  Iltr.  Dl-uImK  Clitm.  Oa.  ifr.  446. 

'  Mcrting.  .(1.1..  Chfm.  Pharai.  ccii   L 

>  VHiin  iinil  Kiut,  loe.  tit. 

*  'HurtiMnn  nnii  Kiihl»r.  Ser.  DtiiIkI,.  dim.  Oct.  liv.  job 


precipitateJ   when   dibromopyroracernic    acid   is   brought   into 
twenty  parts  of  sulphuric  acid  and  benzene  added : 


TROPIC  ACID. 


/CHBr^  /CHBr, 

/  -  aH..C^OH     . 

COjH  \COjH 


C^Hg  +  C0;(^    ^  ^      -  CeHj.C^OH 


It  is  only  slightly  sohible  in  water  and  crystallizea  from  chloro- 
form in  lustrous  needles  and  from  benzene  in  long,  four-8idc<l 
prisms,  which  melt  at  167°.  It  is  converted  into  atrolactic  acid 
by  the  action  of  water  and  sodium  amalgam,  while  it  yields  carbon 
dioxide,  liydrobromic  acid  and  benzoylmethyl  bromide  on  boil- 
ing with  water : ' 

,CHBr. 
C.H.(COH)C  =  CO,  +  HBr  +  C„Hs.CO.CH.Br 

\C0,H 

9372  Tropic  acid  or  a-Fhc7iyl-0-hydroxypr<ypiiyn,ic  acid, 
C(H5.CH(CHs.0H)C0gH.  The  isomeric  alkaloids  atropine  and 
hyoscyamine,  CijH^jNOj,  which  are  contained  in  deadly  night- 
shade {Alropa  'belladonna),  the  thorn-apple  {Datura,  stram- 
monium,),  the  henbane  {Hyoscyamus  niger),  and  others  of 
the  Solanaceae.  decompose  on  boiling  with  baiyta  water  into 
tropin  and  tropic  acid,*  which  ts  also  formed  when  ;9-chloro- 
hydrbpiiic  acid  is  heated  to  120° — 130°  with  sodium  carbunate 
solution,*  or  boiled  with  potassium  carbonate  solution.*  It 
crystallizes  from  hot  water  in  needles  and  on  the  spontaneous 
evaporation  of  its  aqueous  solution  in  tablets,  which  melt  at 
117° — 118°.  It  is  not  atfected  by  water  at  130°,  but  is  con- 
verted by  continued  boiling  with  baryta  water  into  atropio 
acid,  C,Hs.C(COjH)  =  CH^. 

a-P/itnyl-^'chloropropionic  acid  or  ^-Chlorohydropdic  acid, 
OuH5.CH(CH,CI)COJI,  was  obtained  by  Ladenburg.  who 
troated  tropic  acid  with  phosphorus  chloride  and  decomposed 
the  product  with  water,*  and  has  been  prepared  by  Spiegel  by 
heuting  atrolactonitri!  to  130°  with  fuming  hydrochloric  acid, 
the  atrolactic  acid  which  is  first  formed  decomposing  into 
water  and  atropic  acid,  the  latter  of  which  then  combines  with 
hydrochloric  acid.     The  chlorinated  acid  is  therefore  also  readily 

'  Bollinger,  Btr.  Dfulnek.  Clma.  Otx.  xiv.  1285. 

»  Lostrn,   Ann.    Chfm.    Phnnit.   cxxxviii.   233  i   Kmut,    ibid,   cxiviii.   238  ; 

idnibuTg,  But.  iVuJwA.  Clirni.  Of>.  xilL  £54. 

*  Siirgri,  iiuL  xir.  235  and  1363.         *  Mutljug.  Ann.  Chrm.  Phnm.  ccix.  I. 
ft*  Btr.  VmUth.  O^tvi.  Qm.  xij.  617. 
\yOU   UI, — PART  V.  !( 


If] 


.nssineu.  TritfL  tnyiwi  utaj  s  ai>asei  m>  lOOr*  with  hydrochloric 
k.:x  srjjnii:=L  k:  f'  Xa-lmr;^  I;  ^  isfiolcble  in  cold,  readily 
JL  iiT  TTjcsr  uhL  ^soiilisEs  imiL  eut»Q  disalphide  in  small 
liiitHS.  viii:^.  Titrifc  IE  il* — 54**  soti  Toiftdiize  at  a  higher 
-i^nDt^ncuR  ^rniL  rt?*jiinDw«caiiL  iimaig  a  lapoor  which  attach 

^j^-wtf-f-^r^i'wrwumai:    ind.   C,H5.CH:CH5BrXX),H,  is 

i'mr-L  nr  it*gr7Tic  JCTimi:  jdi£  wh&  hjdn>bn>inic  acid  and 
f^'TgniiVtry^  inin.  ac^uiL  mmrniinrfr  br  sraJl  pdsms,  melting  at 
i^r — W    HiEdm^. 

x-3t:-i  »*-i-mr4fl*wr'«wu/jiur  uniL  C^Hy.CH-^CH^Hj)C0^i5 
i!irm±-.L  p^  iiM  AL^ciJiL  n:  rjui  kn-ninLa  vhl  the  farominated  add, 
lUiL  '-rserji]-:yH.  inoL  iiic  -vii^^iT  3.  J3fiST}«2s  plates  OT  fine  needles, 

CH  CHl-l  ^  fciff  xoiUkZiifC  hr  EciaiiBB?T«r  br  the  action  of 
1  rarriTTiaii:  loiL  IjamramiEir  Aaos^a  fbenjiacecaUehTde/ while 
C-uumL£  ici'ms^i  7i  15  ^farriig  ksirOijdia^hnalonic  add, 
CSyCH^'J  ^'S^.O-^jHy  ^  1$/ — ISt**-*  It  cnrslallizes firom 
imir  u.  'jhT^.  '^aii^  SDSSrsna  pnff»  wikich  melt  at  98"  and 
iftc'.axL7*:s£:   OL  fcrrirtfr  yifth5irf?g  ixto  faanie  acid  and  phenyl* 

4»-P/4/j.^i/r-ZaT./»4r'-iI.  C,Hj.CHjCff^'Off  CX,  is  formed  when 
irssLl  r  Tre-TiLrei  xibtiLT-iiinc^ififsSe  is  treated  with  anhydrous 
Ijirxjizjc  Ji^ai  ini  crr>aJjiacS  in  S3e3ate  or  warty  groups  of 
siuill  ii£^rj£^  -vljirii  Hiirli  ax  57* — 5S*  azid  decompose  at  100* 
wiiL  evx^i^ziL  of  hvirvX'Tknv  acid. 

CH  XHj.  OO.fl.  The  niisril  ot  this  acid  is  formed  by  the 
hc6ozi  ci  hjcohc^c  hZLmc^insk  ^n  the  preceding  oompoond  and  is 
coiivened  iziio  ibe  free  acid  by  beating  with  concentrated  hydro- 
chloric *c}<i*  It  is  also  found,  accompanied  by  other  amido- 
acids,  in  tl.e  young  sho:.is  of  Zw/nfjMtf  lut^us.*  It  crystallizes 
from  hc»t  water  in  sboru  distorted  (visms,  and  firom  dilute  alcohol 
in  small  plates  with  a  satin  lustre,  which  are  decomposed  on 
heating  with  formation  of  st\Tolylamine  (p.  7).  Its  compounds 
with  acids  and  bases  crystallize  well 

Paraniiroplunylalaninc,    2C^H,(X0j)CH^CH(NH)^C0,H  + 
3Hp,  is  formed  when  concentrated  nitric  acid  is  added  to  a 

'  Bn-.  Ikutick.  Chtm.  Gts,  xiii  303, 

'  Ann.  Chtm.  Phanit.  ccix.  247. 

'  Erlenmeyer  mnd  Lipp,  ^id,  ccxix,  186 

*  Schulze  and  Barbien.  Bcr.  JkulxK  Chem,  Ocs.  xW,  1785. 


1  of  phenylalaaiDe  in  sulphuric  acid,  and  crystallizes  from 
I  sttUate  groups  of  prisms,  which  effloresce  in  the  air, 
8  oxidized  to  paramtrobenzoic  acid  by  chromic  acid  solution. 
^«mmirfqp/«ny/«ian»ie,CaH,(NH,}CH,CH(NHJCO^H+H,0, 
I  obtaioed  by  the  reduction  of  the  nitro-compouud  with  tin 
hydrochloric  acid,  and  is  also  formed  when  the  ethyl 
r  of  dinitroeiunamic  acid,  CflH,(NOi)CH=C(NOj)COjH,  is 
iated  first  with  tin  and  hydrochloric  acid  and  then  with 
ilium  amalgam  and  water.^  It  crystallizes  from  hot  water  in 
13,  brittle  prisms,  which  have  a  sweet  tasto.  Its  hydro- 
loride,  CgHuNgOj(HCI)j,  forms  small  lustrous  prisms  (Erlen- 

r  and  Lipp), 

1373  Tyrosine,  CflH,(OH)CHg.CH(NHj)COjH,  was  discovered 

;,  who  obtained  it  by  fusing  freshly  prepared  cheese 

)  with  caustic  potash.'     It  may  be  obtained  in  a  similar 

,  together  with  leucine,  from  other  albuminoids,  horn, 

,  hmr,  etc.,  and  also  by  boiling  them  with  dilute  sul- 

r  hydrochloric  acid,  and  is  also  formed  by  the  putrefaction 

substances,'    It  occurs  both  in  the  animal  and  vegetable 

jdoms  and  ia  found  in  cochineal,*  crayfish,  spiders,  caterpillars 

.  moths,  but  not  in  butterflies,  which  only  contain  leucine.* 

e  latter  also  accompanies  it  in  the  liver  during  certain  diseases.' 

ihuize  and  Barbieri  detected  it  along  with  glutamic  and  aspartic 

'  "s  in  the  young  shoots  of  the  gourd  ^  and  Lippmann  obtained 

ime  compounds  and  leucine  from  beet  molasses,* 

e  composition  of  tyrosine  was  determined  by  Warren  de  la 

e  and  Hinterberger,  while  its  physical  and  chemical  projjer- 

lies  were  firat  studied  by  Strecker  "  and  then  more  thoroughly 

by  Stiideler. 

The  former  of  these  made  the  suggestion  "  that  tyrosine, 
like  glycocoU  and  leucine,  is  a  copula  occurring  in  many  animal 
substances." 

According  to  StUdeler  it  has  undoubtedly  a  similar  constitu- 
tion to  these  compounds,  since  it  combines  both  with  acids  and 
bases,  but  differs  from  them  in  being  a  weak  dibasic  acid,  while 


>  FnidlandcT  uid  Miihly,  Aha.  Chinn.  Fharm.  ccxi 
»  Ibid.  IriL  127  ;  liiL  269. 

IxKiiiL  332  1  Stodelei,  ibid.  xd.  12 ;  Mull<;r,  Jo«m. 
417. 

•  Wfttwi  de  la  Kno,  .dnn.  Chem.  Phann.  Ixlv.  M. 

>  ftaicU  kdJ  SlivdeUr,  ibid.  cxri.  57.                    ' 
»  Ber.  Deufch.  Cluna.  9a.  xi.  710.                          ' 

•  Ann.  Chm.  Pharm.  Intiii.  70, 

ix.  226. 

nod  KoUor,  ibid. 
Clumu  \i.  162  uuJ 

Tahrctb.  Cliem.  1856, 
Ibul.  jtrii.  2836, 

702, 

M   2 

^^^1 

^^^^^H 

ABOaiATIC  COMPOUNDS. 


Imtitt  aod  I^asse  considered  it 
oideavoDred,  but  without  s 
Tlwy  fbaml  however,  as 
that  it  di-composes  od  heiitlng  into  4 
kjtbooTeUiTKniUiie  >  (I^.  III.  p.  206).  Banh 
e  ia  TesolvE^  inLo  anunoiiia,  acetic  odd, 
t  b;  fusion  \i~itb  caustic  potash,  and 
»s  etbyUmido-parahydroxybenioic 
r  fCQired  that  on  heatiDg  with  hydriodic 
i  ■•  flthjluuiiie  is  fixiDeti,  lud  Barth  conctadai 
E  it  is  K  pArtbTdroxypbenyhuiudopropiouic  acid, 
g  abk  to  decid«  whether  it  is  derived  bom 
byAnyncuiPiric  add.'  Beilstein  and  Euhlbeig 
a  a  denTatiTe  of  the  latter  aikl  gave  it  the  formula 
C^JOH;C,H/NHJCO^  the  pOMtkm  of  tlie  araido-gwup 
bdng  aadedded.*  but  von,  like  Baith,  imable  to  preparti  it 
ijwihtitically.     TailiMTmij^   wira  started   wiih  the    view  that 

imMud  tike  latter,  bat  fawtd  it  to  be  different  from  tyroane.' 
r  and  lipp  bowercr  sooceeded  in  preparing  it  by 
[  a  aohitiaa  of  the  *t^~'*tVH  quantity  of  sodium  nitriti' 
to  a  «dl-«ooled  solntiaB  of  panumdopheoylalanine  iu  dilute 
m^ibaric  acid,  and  in  this  way  proved  it  to  be  pai^ydroxy- 
phenylaliauite  or  parahyditisrphcnyl-a-ainidopropiouic  acid,' 

In  odes'  to  prepare  tyrosine,  aoixuding  to  the  method  given 
by  Hinterber^r  and  Stadeler,  6  kilogr.  of  horn  sbavingg,  nhicli 
give  the  best  yield,  are  boiled  for  16  hours  with  12  kiloa.  ut 
sulphuric  iKid  and  GO  litres  of  water,  the  volume  of  the  liquid 
being  kept  constant  by  the  repeated  addition  cf  small  quantities 
of  water.  The  liquid  is  then  neutralized  with  milk  of  lime, 
filtered  and  the  residue  extracted  twice  i«-ith  water.  The 
Eotutinu  is  then  evaporated  to  half  its  bulk,  acidified  witl| 
sulphuric  acid,  filtered  and  made  into  a  thin  paste  with  leaa| 
carbonate.  The  filtrate  is  treated  with  sulphuretted  hydrogol 
and  concentrated.  Tlie  tyrosine,  which  crystallizes  out,  9 
separated  from  the  thick  mother  hquor,  which  deposits  crystaS 
of  leucine,  accompanied  by  a  little  tyrosine,  after  standing  fifl 
some  mouths.     These  may  easily  he  separated  since  tyrosine  ■ 

'  j<i«ii.  Cliaii.  Phitnn.  ckxiIiL  E12.  '  Ibid.  «*Kvi.  Ill,       I 

'  Ibid.  elo.  100.  *  Jbid.  diiii.  Ui.          I 

>  Ser.  DnOaA.  Oum.  Go.  n.  120.  I 

*  Ann.  Chem.  Pharm.  ccxix.  161.  I 


■TiTllOSINE. 

loluble  in  alcohol.*     Ooe  hundrod  ports  of  horn  shavings  yield 
I  parta  of  tyrosine  and  10  parts  of  leuciae. 

'yrosine  crystallizes  in  lustrous,  stellate  or  fascicular  groups 
r  needles  (Fig.  1),  which  dissolve  in  150  parts  of  boiling  water 
1  in  2400  parts  of  cold  water  (Erlenmeyer  and  Lipp).  It  is 
:ely  soluble  in  cold  alcohol  and  is  insoluble  in  ether.  The 
aipositions  which  it  undergoes  by  lieatiug  and  fusing  with 
:  potash  have  already  been  stated,  as  well  as  the  fact  that 
I  converted  into  hydroptiracu marie  acid  by  the  pancreatic 
refaction  i  this  acid  is  also   formed  by  the  putrefactioa  of 


ominoida,  but  must  be  looked  upon  as  derived  from  tyrosine, 
ia   the   first  product.      A   transient   red   colouration  is 

iduced  when  tyrosine  is  dissolved  in  a  few  drops  of  sulphuric 

wiid  at  n  gentle  heat.  If  the  solutiou  be  diluted  with  water, 
neutralized  with  barium  carbonate,  boiled,  filtered  and  ferric 
chloride  gradually  added  to  the  filtrate,  a  beautiful  violet 
colouration,  due  to  the  tyrosinesidpbonic  acid  present,  is 
produced.' 

If  a  neutral  solution  of  mercuric  nitrate  (Milloti'a  reagent)  be 
added  to  an  aqueous  solution  of  tyrosine  as  long  as  a  yellowish 
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white  preci[ntat«  is  formed,  which  becomes  dark  coloured  anJ 
much  denser  after  being  repeatedly  boiled  with  a  few  drops  of 
dilate  nitric  acid  (a  few  drops  of  fuming  acid  ia  a  test  tube  full 
of  water),' 

TyrosiDe  has  a  perfectly  neutral  reaction,  but  combines  with 
acids ;  the  hydrochloride,  C;H„N0^C1H  +  SH^O,  crystaUittsin 
scales  or  long,  flat,  lustrous  prisms,  which  are  decomposed  by  water, 

3374  Since  it  is  dmultaneously  a  phenol  and  a  luonobaac 
acid,  it  contmos  two  hydrogen  atoms  which  can  be  replaced  hj 
metals.     It«  salts  have  been  investigated  by  Stiideler. 

When  tyrosine  is  dissolved  in  warm  saturated  baryta  water, 
the  compound  C^NO^Ea  +  2HjO  separates  out  as  a  heavy 
precipitate,  consisting  of  prismatic  crystals. 

Copper  ii/rosiju,  (CgH,oNOj)iCu,  is  a  very  cbaracteristic  sal^ 
and  is  formed  when  copper  hydroxide  is  added  to  a  boillDg 
a<|ueou3  solution  of  tyrosine.  The  splendid  blue  solution  x 
deposits  dark  blue  needles,  consisting  of  monosymmetnc  prisms, 
which  are  insoluble  in  alcohol  and  decompose  on  boiling  with 
water,  with  separation  of  the  black  oxide.' 

Silver  tyrosine.,  CoHjoNOgAg,  is  obtained  by  the  additiot 
silver  nitrate  to  a  boiling  solution  of  tyrosine  to  which  » 
ammonia  has  been  added.  It  forma  a  sandy  precipitate,  con- 
sisting  of  short,  microscopic  prisms,  which  13  tolerably  stable 
towards  light.  A  similar  precipitate  containing  half  a  raolecnla 
of  water  is  often  formed  (Erienmeyer  and  lipp),  and  was 
times  observed  by  Stadeler. 

When  a  saturated  ammoniacal  solution  of  tyrosine  is  addedi 
to   silver  nitrate,   a  heavy   amorphous  precipitate  of  the  1 
CpII^OjAgj  +  HgO  is  formed  ;  it  retains  its  water  at  110°  1 
deflagrates  violently  when  further  heated. 

NilrotyroBine.  Ci^,o(NOj)NOj,.  The  nitrate  of  this  is  forroo 
by  dissolving  tyrosine  in  nitric  acid  (Strecker).  Ammonia  adde 
to  its  solution  precipitates  the  free  nitrotyrosine,  which  is  onlj 
slightly  soluble  in  hot  water,  and  crystallizea  on  cooling  in  ligh 
yellow  needles,  which  have  a  slightly  bitter,  but  not  acid,  tastq 
and  form  a  deep  red  coloured  solution  in  alkalis  (Stadeler), 

Dinitrotyrotiue,  C^^f^O^^'i^O^,  is  obtained  by  the  evaporatio 
of  nitrotyrosine  nitrate  with  nitric  acid  ;  it  crystallizes  in  lustroui 
golden-yellow  jilates,  which  are  slightly  soluble  in  water,  readil 
in  alcohol,  have  an  acid  but  not  bitter  taste  and  do  not  combiii 


AMIDOTVROSINE. 


IRtli  acids.  It  is  a  strong  ilibasic  acid,  the  yellow  and  red  salts 
of  which  deflagrate  on  heating  (Stiideler). 

Amulotyrosine,  CgH,(,(NHj)NOg,  waa  obtained  by  Beyer  by 
the  reductign  of  nitrotyrosine  ;  it  is  a  crystallino  powder,  which 
is  readily  soluble  in  water  and  slightly  in  alcohol,  and  is  a 
di-acid  base. 

Tipvsinesitlphonic  acid,  C^HmNOj.SOgH  f  2HjO,  forms  a 
starchy  powder,  consisting  of  microscopic  crystals,  which  crystal- 
lizes &oin  a  hot  aqueous  solution  in  anhydrous,  slightly  soluble 
crusts.  Ferric  chloride  produces  a  violet  colouration  in  the 
aqueous  solution  (Stiideler). 

ParahydTm-y-a-Thcnyl- lactic  and,  C8Hj(0H)CHj.CH(0H) 
COjH  +  HjO,  is  formed  in  the  preparation  of  tyrosine  from 
amidophenylalanine  when  more  than  the  calculated  amount  of 
eotlium  nitrite  is  employed.  It  crystallizes  in  needles,  which 
anhydrous  at  100°  and  melt  at  144° 

l/itroyhenyNadyl   nUrale,  CbHj(NOj)CHj(CHjO.NO,)CO,H. 

lobtained  by  the  nitration  of  o-phenyl-Iactic  acid,  and  crystal- 
8  in  needles.  It  yields  paranitrobenzoic  acid  on  oxidation, 
and  is  converted  by  reduction  {■ato  paramido-a-pkeTiyl-lactic  acid, 
CaHj(NHj)CHj(CH.OH)COjH,  which  is  isomeric  with  tyrosine. 
It  crystallizes  in  fine  needles,  which  have  an  acid  reaction  and 
tast«,  melt  with  decomposition  at  188° — 189°,  are  more  soluble  in 
water  and  alcohol  than  tyrosine  and  do  not  give  Piria's  reaction. 
Its  hydrochloride  is  a  crystallioe  mass,  which  is  readily  soluble 

jri/dro.Tyhi/drocarlostyril,Cf'ilgT:iO^.  A  syrupy  ortho-compound 
is  formed  by  the  nitration  of  a-phenyl-lactic  acid,  which  yields 
liydroxyhydrocarbostyril  on  reduction.  It  crystallizes  from 
alcohol  in  white,  lustrous  plates,  which  sublime  when  heated 
in  open  vessels,  but  melt  at  197° — ■198°  when  heated  in  capillary 
tubes.  Ita  constitution  is  expressed  by  the  following  formula 
(Erlenmeycr  and  Lipp) : 
_  ,CHa— C.OH 

'    *\nH— CO 


1375  ff-Pfie7iyl-laciic  acid  or  ^-Phenyl- ^-hydroxy propionic  acid, 
H6.CHC0H)CHj.C0gH,  was  obtained  by  Glascr  by  the  a<:tion 
I  Bodium  amalgam  on  a  soliilion  of  chloro-  or  bromo-phenyl- 
c  acid.'     It  is  also  fonned  when/9-phenyl-^-bromopropionic 


n«.  C'AcNi.  I'hnrvi. 
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aciJ  is  boiled  witli  water ,^  ami  crystallizes  in  lustrous  neeiiles  at 
prisms,  which  are  readily  soluble  in  cold  water  and  in  every 
relation  in  boiling  water,  melt  at  93°  and  decompose  on  further 
heating  or  on  boiling  with  baryta  water  into  water  and  cinnanie 
acid.  Its  salts  have  been  investigated  by  Glaser,  and  also  by 
Fittig  and  Kaat* 

ff-Phenpl-ff-chloi-opropionic  acid,  C^R^.GRCIC^CO^,  ma 
prepared  by  Glaser  by  the  addition  of  concentrated  hydrochloric 
acid  to  a  concentrated  solution  of  j9- phenyl -lactic  acid.  It  is 
also  formed  when  a  solution  of  cinnamic  acid  in  glacia!  acetic 
acid  is  saturated  with  hydrochloric  ncid  and  allowed  to  stand  for 
some  time.*  It  crystallizes  from  alcohol  in  nacreous  pktps, 
which  melt  at  156°  and  decompose  into  hydrochloric  acid  and 
cinnamic  acid  a  few  degrees  above  this  temperature. 

0-Pkenyl-^-broviojn-opionic  turul,  Cg'S^.CBBT.CR^GOfi,  which 
has  been  prepareii  by  Glaser  in  a  similar  manner  to  the  chlorine 
compound,  is  also  readily  formed  when  cinnamic  acid  is  allowed 
to  stand  for  several  days  in  contact  with  hydrobromic  acid, 
saturated  ftt  0°  (Fittig  and  Binder),  or  more  rapidly  when  it  is 
heated  with  a  solution  of  hydrobromic  acid  in  glacial  acetJC 
acid.*  It  is  very  soluble  in  alcohol  and  ether,  and  decomposes 
when  moist  on  gentle  heating.  It  crystallizes  from  hot  carbon 
disulpbide  in  nacreous  plates  and  from  chloroform  in  m 
symmetric  prisms.^  On  boiling  with  ten  parts  of  water, 
yS-phenyl-lactic  acid  and  cinnamic  acid  are  formed,  together 
with  a  little  styrolene,  which  fonns  the  chief  product  when 
sodium  carbonate  solution  is  employed. 

^-Phcnyl-^-iodojrriypimiic  acid,  C5H5.CHI.CHj.COjH,  is  formed 
by  the  action  of  hydriodic  acid  on  /9-phenyl -lactic  acid  (Glaser) 
and  on  cinnamic  acid  (Fittig  and  Binder).  It  separates  from  hot 
carbon  disulpbide  in  small,  lustrous  crystals,  which  melt  with  de- 
composition at  119° — 120°.  It  behaves  towards  water  and  sodium 
carbonate  solution  in  a  similar  manner  to  the  bromine  com- 
pound, but  in  tliis  case  styrolcnc  is  formed  in  predominating 
amount. 

^-Phcnyl-^-amid&propionic  acid,  CaHj.CH(NH^CHj.CO,H,  is 
formed,  together  with  cinnamic  acid  and  styrolene,  when  the 
brominnted   acid   is  brought  into   ammonia  at  a  temperature 

'  Fittig  and  UiuJoi,  Ann.  Chmn.  Pharm.  cxcv.  131. 

=  Ibid.  ccvi.  28. 

■'  Erlentnoyer.  U<ir.  DculMk.  CUin.  Qa.  \\v.  1867. 

■  AUKbuU  and  Kitlnii'llt,  tbut.  xi.  1221. 

*  Bodetrig,  ibid.  xu.  h'i%. 
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f  0°.'  It  is  only  slightlj  soluble  in  cold,  readily  in  hot  water, 
nd  CTystallizes  in  large,  monosymmetric  prisms,*  melting  at 
.20° — 121°.  It  does  not  combine  with  bases,  but  forma  salts 
nth  acids,  its  hydrochloride  crystallizing  in  lustrous  prisma.  On 
oiling  with  hydrochloric  acid,  it  yields  cinnaniic  acid  and 
ammonium  chloride. 


KETONIC  ACIDS,  CeHjO.COjH. 

3376  BcnzoylaectaMehAide,  CaHj.CO.CHj.CHO.  When  equal 
molecules  of  ethyl  formate  and  acetophenone  are  added  to  an 
ice-cold  solution  of  sodium  in  twenty  to  thirty  parts  of  alcohol,  a 
granular  crystalline  precipitate  is  gradually  formed : 

C^Hj.CO.CHj  +  CHO.OC.Hj  +  NaO.CjHs  = 
CeHsCO.CHNa-CHO  +  2H0.CjHa. 

If  this  be  dissolved  in  water  and  treated  with  acetic  acid,  the 
aldehyde  is  obtained  as  an  oily,  unst;»ble  liquid,  the  alcoholic 
iBolution  of  whicli  produces  a  deep  red  colouration  with  ferric 
chloride.  Copper  acetate  gives  a  light  green  precipita,te,  consist- 
ing of  fine  needles  of  (CgHjOJ^Cu,  whicli  soon  change  into  flat, 
dark  green,  glittering  prisms.  When  an  aniline  salt  is  added 
to  the  solution  of  the  sodium  compound  hen^oylethidcne-^niline, 
CjHj.C0.CH,.CH=NC„H5  (Pt.  IV.  p.  140).  separates  out, 
and  may  be  obtained  from  hot  alcohol,  in  which  it  is  readily 
soluble,  in  small  yellow  plates  or  short  prisms,  melting  at 
140° — 141°.  Similar  compounds  are  formed  with  other  primary 
amido-bases.' 

Benzoylacttic  add,  CoHj.CO.CHg.COjH,  is  formed  when 
pbenyl-propiolic  acid  is  dissolved  in  sulphuric  acid  and  the 
liquid  poured  upon  ice  after  standing  for  somo  hours : 

CgHj.C^C.COjH  +  HjO  =  CeHg.CO.Cn^COJI. 

It  may  be  more  readily  obtained  from  its  ethyl  ether  by  dis- 
solving it  in  dilute  caustic  soda,  acidifying  with  sulphuric  acid 
T  twenty-four  hours  and  extracting  with  ether.     The  acid 

'  roften,  An^  Chnm.  Shim.  cxcv.  144. 

'  Cftlderon,  JahreKli.  Clian,  laSO,  372. 

»  ClftiBCU  ttai!  FisuliL-r,  Bcr.  tkttUick.  fluim.  Ga.  xx.  2101. 
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is  left  on  evaporation  as  a  cryst^illine  mass,  which  ciystallizes 
from  benzene  in  small  needles,  melting  with  evolution  of  carbon 
dioxide  at  103"* — 104^  It  is  slightly  soluble  in  cold,  more  readilj 
in  hot  water,  and  decomposes  when  strongly  treated  by  itself  or 
with  sulphuric  acid  into  methylphenylketone  and  carbon  dioxide. 
Its  alcoholic  or  hot  aqueous  solution  is  coloured  violet  by  ferric 
chloride.^ 

Ethyl  bejizoylacetate,  C^H^.CO.CH^C^i^i^^if  ^  obtained  in  a 
similar  manner  from  ethyl  propiolate.  It  may  be  synthetical!; 
prepared  in  the  following  manner.  The  nitrite  of  ethyl  amid- 
acetate,  N02.NH3.CB[^.C02.CjH5,  is  formed  by  the  action  of 
silver  nitrite  on  the  hydrochloride,  and  crystallizes  in  trans- 
parent, colourless  prisms,  which  soon  decompose  with  formatioD 
of  ethyl  diazo-acetate,  NjCHsCOg-CgHg,  a  golden  yellow,  volatile, 
and  explosive  liquid,  which  possesses  a  characteristic  odour. 
When  this  is  heated  with  benzaldehyde  in  presence  of  toluene, 
it  combines  with  evolution  of  nitrogen  and  formation  of  ethyl 
benzoylacetate : ' 

CeH,.CHO  +1   ■>CH.C02.C2H5=CeH5.CO.CH2.C02.C2H6+Nf 

A  better  yield  of  the  ether  is  obtained  when  equal  molecules 
of  sodium  ethylate,  free  from  alcohol,  and  ethyl  benzoatearc 
heated  on  the  water-bath  until  a  compact  cake  has  been  formed; 
this  is  heated  for  fifteen  hours  with  an  excess  of  ethyl  acetate, 
and   then   treated  with  glacial  acetic  acid  and  water,  the  oil 
which   separates   being  dried   and   distilled   imder  diminished 
pressure.     A  little  ace  to-acetic  ether  passes  over  first,  followed 
by  unaltered  ethyl  benzoate  and  finally  benzoylacetic  ether,  a 
small  quantity  of  dehydrobenzoylacetic  acid  being  left  behind.* 
Ethyl  benzoylacetate  is  also  readily  formed  by  the  action  of 
sodium  on  a  mixture  of  ethyl  benzoate  and  ethyl  acetate.*    It  is 
a  strongly  refractive  liquid,  which  boils  with  decomposition  at 
2G8° — 270°,  has  a  pleasant  smell  resembling  that  of  aceto-acetic 
ether  and  decomposes   on   boiling  with  dilute  sulphuric  acid 
into   carbon    dioxide,   alcohol   and    methylphenylketone.    The 

^  Baeyer,  Ber.  Deutsch,  Chcnu  Oci^.  xv.  2705  ;  Baeyer  and  Perkin,  ibid.  xvi. 
2125  ;  Perkin,  Jaum,  Chcm,  Soc.  1884,  i.  170 ;  1885,  i.  240. 

'  Curtius,  Bcr.  DctUsch.  Chem,  Gcs,  xvii.  953  ;  Curtiua  and  Buchner,  ibid. 
xviii.  2371. 

'  Claisen  and  Lowman,  Hid.  xx.  C51. 

*  Wisliceuus,  ibid.  xx.  C54. 
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ioholic    solution    gives  a  violet-red   colouratiou   with   ferric 
de. 

Q  hydrogen  of  the  methylene  group  in  ethyl  benzoylacetate, 
be  that  in  aceto-acetio  ether,  is  replaceable  by  metals,  alcohol 
idicals,  etc.  When  the  alkahne  Bolution  is  treated  with  sodium 
malgam,  y9-phenyl-lartic  acid  is  formed. 

ethyl      lemoylacetate,      CoH^.CO.CHNa.COs.CjH^, 
lamtcs  out  in  long,  silky  needles,  when  sodium  etliylate  is 
d    to   the   ether.      It  is   insoluble   in   cold   water,  but   is 
mposed  on  boiling. 

:kt/l  isonitrosolemoj/lacftaie,  C„H^.C0.C(NOH}COg.Ci,n5,  is 
med  when  sodium  nitrite  and  then  dilute  sulphuric  acid  are 
1  to  the  alkaline  solution  of  the  ether.  It  crystallizes  from 
»hol  in  long  needles,  which  melt  at  120°— 121°  and  form  a 
r  solution  in  alkalis. 
I  ParanUrohcTiioplacclic  acid,  CflH/NO(()CO.CHg.COj,H,  is 
ined  by  dissolving  paranitrophenyipropiolic  acid  in  80 — 85 
r  cent,  sulphuric  acid  and  allowing  the  solution  to  stand  at 
%5° — iO°  for  fifteen  hours.  It  is  then  poured  on  to  ice  ami 
tlie  acid  extracted  with  ether.  It  crystallizes  from  benzene 
microscopic  needles  and  from  hot  water  in  four-sided 
I  tablets,  which  melt  at  135°  and  simultaneously  decompose  into 
irbon  dioxide  and  paranitro-acetophenone,  the  same  deconi- 
xition  being  effected  by  boiling  with  water.  Its  alcoholic  or 
■  ■■wann  aqueous  solution  gives  a  deep  reddish  brown  colouration 
^¥ith  ferric  chloride, 

£thyl    nitrohenzoylacetate.     CuH.CNO^^CO.CHj.COj.CjHs,    is 

formed  by  passing  hydrochloric  acid  into  a  mixture  of  the  acid 

with  absolute  alcohol,  and  crystallizes  in  yellow  needles  or  from 

n  mixture  of  benzene  and  petixileum-spirit  in  transparent,  raono- 

^wrmmetric  prisma,  melting  at  T4° — 76°.     Its  sodium  compound 

^■Irystalltzes  in  orange-yellow  needles,  which  have  a  very  bitter 

^Hasto  and  can  be  recrystalUzed  from  hot  water.     When  nitrogen 

^Erioxide  is  passed  into  a  solution  of  the  ether,  the  isonitroso- 

compound,    CbH/N0s)C0.C(N0H)C0sCjH5,    is    formed    and 

ciystallizes  from  alcohol  in  colourless  needles,  which  form  a  deep 

_yellow  solution  in  alkalis.' 

[  JicTuoyltuxtonilrU  or   Cyanacet&phcnonc,  CgHj.CO.CH^-CN,   is 

'   med  when  ethyl   benzoylcyanacetate,  CaH5.C0.CH(CN)C0j. 

,  is  boiled  with  water,  and  crystallizes  in  needles  which 

elt  at  80"5°.     Its  amnioniacid  solution  gives  a  precipitate  of 

'  Tcrkm  nnd  Bpllcnot,  Jou-n.  Chan.  Svc.  ISBfl,  t  *40. 


_  tablet 
Larboi 
■^ositi. 
•  ■wann 
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CgH5.CO.CHAg.CN  with  silver  nitrate,  which  rapidly  alters  in  tke 
light.   When  it  is  boiled  with  concentrated  caustic  potash  solutioiv 
or  is  allowed  to  stand  in  contact  with  an  excess  of  hydrochlor^o 
acid,  it  decomposes  into  benzoic  acid,  acetic  acid  and  ammonia.      Ht 
its  alcoholic  solution  be  saturated  with  hydrochloric  acid  at  0'',  tlcie 
hydrochloride  of  lenzoyl  acetimido-ether,  CgH^. CO.CH j.C(OCjt=^.^ 
NH.C1H,  separates  out  in  needles.    The  free  ether,  which         \s 
prepared  from  this  salt,  forms  needles  or  quadratic  tablets,  whi-     ^cb 
melt  at  SOb""  and  are  converted  into  ethyl   benzoylaoetate  '.        by 
heating  with  alcohol  and  hydrochloric  acid.^ 

2377  Alphatoluylformic  acid  or  Benaylglyoxylic  acid,  C^Hj.Cl 


CO.CO2H.     When  hippuric  acid  is  heated  with  benzaldehy*^^cle 
and  acetic  anhydride,  hmzoylamidocinnamic  acid  is  formed : 


^6^6  ^6^6 


CHO  CH 

=  II  +  HjO. 

CH2.NH.CO.CeH5      CNH.CO.CeHj 


CO 


I 

2H  CO,H 


This  is  converted  by  the  further  elimination  of  water  into  t^He 
anhydride,  which  crystallizes  from  alcohol  in   yellow  needL^3s» 
melting  at  1G4° — 105°,  and  yields  the  acid  again  on  heating       to 
100°  with  dilute  hydrochloric  acid.     The  free  acid  is  scarcer ly 
soluble  in  water  and  crystallizes  in  lustrous  prisms  resembU:»=^S 
those  of  liippuric  acid,  which  melt  with  decomposition  at  2^  -^ 
and  are  converted   into   benzylglyoxylic   acid   by  boiUng  wi 
caustic  potash  solution :  ^ 

CgHg  CgHg 

CH  CH2 

II  +  2H2O  =  I         +  HO.CO.CeH5  +  NH3 

CNH.CO.CcH5  CO 

I  I 

CO2H  CO2H 

It  is  also  obtained  when  sodium  is  added  to  a  mixture  of  eth 
oxalate  with  ether  and  ethyl  phenylacetate  gradually  added  ;  th^ 
ethyl  ether  of  phenyloxalacetic  acid  is  first  formed  and  is  the^ 

1  Haller,  CompU  licnd.  ci.  1270  ;  civ.  1448. 

2  Plochl,  Bcr,  DcviscK  Chan,  Gcs,  xvi.  2815. 


J. 


BENZYLGLYOXTLIC  ACID. 


•iocodiposed   in   the  follow 
sulphuric  acid :  • 

C.H, 

I 

CH— CO,C,H, 

I  +2H 

CO 

I 
CO,C,H, 


manner   by  boiling   w-ith    dilute 


C.H, 

I 

CH, 
=  I        +  CO,  +  2H0.C,H,. 
CO 

I 
CO,H 


BcnKylglyoxylic  acid  is  only  slightly  soluble  in  cold,  somewhat 
more  readily  in  hot  water  and  rewlily  in  alcohol.  It  crystallizes 
from  chloroform  in  small  plates,  which  have  a  satin  lustre  and 
melt  at  154° — 155°  with  evolution  of  carbon  dioxide.  Its 
Alcoholic  solution  ia  coloured  deep  green  by  ferric  chloride  and 
gives  the  same  reaction  as  plienylglyoxylic  acid  with  sulphuric 
acid  and  benzene  containing  thiophene.*  As  a  ketonic  acid  it 
forms  compounds  with  hydroxylaniine  and  phenylhydiwtine ; 
■water  and  sodium  amalgam  convert  it  into  o-phenyl-lactic  acid, 

Orlhchydroxyberayiglyoxylvi  mid,  C„H/OH)CHj.CO,COjH,  is 
prepared  from  hippuric  acid  and  salicylaldehyde  in  a  similar 
manner  to  the  preceding  compound.  It  crystallizes  from  hot 
water  in  fiat  needles  or  prisms  and  gives  a  deep  greeu  colour- 
ation with  ferric  chloride.  On  heating  with  ddutc  sulphuric 
Mcid  it  is  converted  into  the  anhydride,  which  hoa  been  named 
fumarin  by  Plijchl  and  Wolfram ; 


C,H,! 


,CH,- 


'\0H 


-CO 
CO.OH 


-  C.H. 


\o- 


-co 

I        +  H,0. 

-co 


rnum, 
"■ 
It   crystallizes  from   alcohol   in  lustrous  prisms,  melting  .it 
102°— 153'. 

OTthohydrixtybenzylglycolie  acid  or  Salicyl-laclw  and,  C(|Hj(OH) 
CH^CH(OH)COjH,  is  formed  by  the  action  of  sodium  amalgam 
and  water  on  the  preceding  compound,  njid  is  a  readily  soluble 
B}TUp.     Its  salts  however  crystallize  well.^ 

'  W.  Wiilicenna,  Ber.  DnUxh.  Clu-m.  Oa.  xx.  580. 

*  E  Erlenmevvr,  Jun.  ibid.  xix.  2578. 

•  Flbchl  and  Woirram,  ibid.  xviU.  1179. 


190  AROMATIC  COMPOUNDS. 


PHENYLPROPENYL  COMPOUNDS. 

2378  Phcnylglycerol  or  Stycerol,  CeH5.CH(0H)CHC0H)CB[j 
OH,  was  prepared  by  Grimaux  from  its  dibromohydrin  by 
beating  to  150**  — 165°  witb  water  and  a  little  silver  acetate.  It 
is  a  guni  like  mass,  which  has  a  bitter  taste,  dissolves  readily  in 
water  and  alcohol,  is  insoluble  in  ether  and  decomposes  on 
heating.^ 

Phenylpropenyldihromohydrate  or  StyuroldiJbromohydri%  C^H,. 
CHBr.CHBr.CII2.OH,  is  obtained  by  the  addition  of  bromine  to 
a  cooled  solution  of  cinnamyl  alcohol  in  chloroform.  It  is  readily 
soluble  in  alcohol  and  ether  anct  crystallizes  in  needles  or  tablets, 
melting  at  74°. 

Flcenylpropenyl  tribromide  or  Styceroltribromohydrin,  C^HyCH 
Br.CHBrCH^Br,  is  formed  by  the  combination  of  bromine  with 
cinnyl  bromide  or  by  the  repeated  distillation  of  the  preceding 
compound  with  hydrobromic  acid.  It  crystallizes  from  ether 
in  tablets,  which  melt  at  96*5°. 

Phenylpropenylacctodibromohydrin,  CgHg.CHBr.CHBr.CHyO. 
CgHjjO  is  the  product  of  the  action  of  acetyl  chloride  on  the 
dibromohydrin  and  crystallizes  from  ether  in  oblique  prisms, 
melting  at  85° — 8G°.^ 


PHENYLDIHYDROXYPROPIONIC  ACIDS. 

2379  PJunylglyceric  acid  or  Styceric  acid,  CgHg.CH(OH)CH 
(0H)C02H,  was  first  prepared  from  its  ethyl  dibenzoyl  ether  by 
heating  with  alcoholic  potash.^  It  is  also  formed  when 
a-phenylchlorolactic  acid,  C6H5.CH(0H)CHC1.C02H,  is  heated 
with  caustic  soda  solution,*  phenylacetaldehyde  being  simul- 
taneously formed  (p.  9).  It  crystallizes  from  ether,  in  which 
it  is  only  slightly  soluble,  in  lustrous  plates,  which  melt  with 
decomposition  at  143° — 144^ 

'  Grimaux,  Bull,  Sae.  Chim,  xx.  120.      '  Grimaux,  /oc.  cU. 

'  Anschiitz  and  Kintiicut,  Bcr.  LciUsch,  Chcin,  Gcs,  xi.  1219  ;  xii.  638. 

*  Lipp,  ibid,  xvi.  1287. 


PHENYLGLTCRRIC  ACID. 

jyihtnzoylstycEric  acul.  Q^^{Gn.O.QO.C^UrXGO^^,  is  obtained 

heating  the  aciJ  with  benzoyl  chloride,  and  crystallizea  froni 

lene  in  small  needles  (Lijip). 

SOiyl  d^ciizoylstye^raie,  CeHsCCH.O.COCflHJjCOjC.H^,  ia  tho 

luct  of   the  action  of  silver  benzoate    on    ethyl  phenyldi- 

lOpropionate  in  presence  of  toluene,  from  which  it  crystallizea 

on  evaporation  in  well  developed,  monosymmetric  crystals. 

PaTanilrodyceric  add,  CaH^CNO^CH(OH)CH(OH)CO,H,  is 
formed  when  paranitrophenylglycidic  acid  ia  boiled  with  dihite 
sulphuric  acid,  and  crystallizes  from  hot  water  in  distorted  plates, 
which  melt  at  16r--lC8V 

^-Phenyldichlaropropionie  acid,  CoHs-CHCLCHCLCOgH,  was 
prepared  by  Glaser  by  the  action  of  fuming  hydrochloric  acid 
on  phenylchlorolactic  acid.^  CflH6.CH(0H)CHClC0,H.  while 
Erlenmcyer  obtained  it  by  passing  chlorine  into  a  solution  of 
daoamic  acid  in  carbon  disulphide.*  It  crystallizes  in  lustrous 
plates,  which  melt  at  162° — 164°,  with  simultaneous  discoloura- 
tiun,  and  are  insoluble  in  wat«r,  but  gradually  decompose  into 
ou'bon  dioxide  and  a-phenylchlorethylene  (p.  32)  on  boiUng 
with  water  or  on  standing  in  the  cold  with  sodium  carbonate 
solution. 

fi-Pfienyldihromojmpionie  add,  CaHj.CHBr.CHBr.CO^H,  is 
obtained  by  the  action  of  bromine  vapour  on  cinnamic  acid,*  as 
well  as  by  treating  phenylbroraolactic  acid  with  fuming  hydro- 
bromic  acid,^  In  order  to  prepare  it,  cinnamic  acid  is  dissolved 
in  carbon  disulphide  and  a  solution  of  bromine  in  carbon 
disulphidc  gradually  added,  the  acid  being  thus  precipitated."  It 
forms  small  plates  or  monosyminetric  crystals,  which  readily 
dissolve  in  ether,  melt  at  195°  and  readily  decompose  slightly 
above  this  temperature.  On  boiling  with  water,  phenylbromolac- 
tic  acid,  cinnamic  acid,  a-phenylbromethylene  and  carbon  dioxide 
are  formed.  This  decomposition  is  also  brought  about  by  coKl 
sodium  carbonate  solution,  but  is  delayed  by  an  excess  of  this 
reagent.' 

Glaser  obtained  an  isomeria  acid  in  the  form  of  a  smeary 
crystalline  mass    by  the  action  of  bromiae  on  hydrt 

Lipp,  Ber.  Dtttliith.  Ohem.  Ga.  lix.  2 
Ann-  CAnm.  Pharm.  txMi.  86. 
Btr.  Deutieh.  Chora.  Qea.  xlv.  1S6T. 
Schmitt,  Akh.  Chem.  PHana,  uxxvii. 
Glaser,  fiui.  cxlvij.  91. 
Fittig  und  Binder,  ibid.  oxav.  liO. 
?ittig  and  Kaat,  iliid.  ccri.  33. 
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acid.     This  substance  decomposes  on  boiling  with  water  wiUi 
formation  of  phenylacetaldehyde  :  ^ 

CeH5.CH2.CBr,.C0gH  +  H^  = 
CeH5.CH,.CH0  +  COg  +  2HBr. 

Ethers  of  Phenyldibromoprapiorlic  acid  are  best  obtained  by  the 
addition  of  bromine  to  the  corresponding  cinnamic  ethers.  like 
the  acids  they  form  well  developed,  monosymmetric  crystals.* 

Melting-point 

Methyl  phenyldibromopropionate,  CgHyBrgOgCCHj) .  117* 
Ethyl  phenyldibromopropionate,  CQBtyBrgOgCCjHg)  .  69* 
Propyl  phenyldibromopropionate,  C^H^TiTfi^(CJB^)  .       23* 

Phenylchlorohydroxypropianic  add  or  a-FhenylcJUoroladie  acid, 
CeH5.CH(OH)CHaC02H  +  H^O,  is  formed  by  the  addition  rf 
hypochlorous  acid  to  cinnamic  acid.'  In  order  to  prepare  if^ 
chlorine  is  passed  into  a  cooled  solution  of  cinnamic  acid  and 
sodium  carbonate,  or,  more  advantageously,  a  solution  of  sodium 
hypochlorite  is  added  to  one  of  potassium  cinnamate,  a-phenyl- 
chlorethylene  being  simultaneously  formed.*  It  is  tolerably 
soluble  in  cold,  in  every  proportion  in  boiling  water,  and  crystal- 
lizes in  six-sided  plates,  which  lose  their  crystal-water  over 
sulphuric  acid  and  then  melt  at  104^ 

OrthoniirophenylcfclorolcLciic  add,  CgH^(N02)CH(0H)CHCL 
COgH,  is  prepared  by  passing  chlorine  into  an  alkaline  solutiou 
of  orthonitrocinnamic  acid,  and  is  precipitated  by  petroleum-ether 
from  its  solution  in  benzene  as  a  crystalline  mass,  which  melts  at 
119° — 120  and  is  converted  into  indol  by  treatment  with  sodiutu 
amalgam  or  caustic  soda  and  ferrous  sulphate  (p.  36).^ 

a-Paranitrophcnylchloroladic  add,  CgH4(N02)CH(OH)CHBt. 
COjH,  is  obtained  in  a  similar  manner  from  paranitrocinnami^ 
acid,  and  crystallizes  from  water  in  rhombic  plates,  melting  a^* 
165°.®    Its  barium   salt  can   be    boiled    with    water    withou*^ 
undergoing  decomposition. 

^-ParanUrophenylchloroladic  add,  C6H^(N02)(CHC1)CH(0PJD 
COgH,  is  formed  by  the  combination  of  hydrochloric  acid  witl^ 

*  Erlenmeyer,  Bar,  Deutsch,  Chem,  Oca,  xiiL  308. 
'  Anschiitz  and  Kinnicut,  loc.  cil. 

'  Glaser,  Ann,  Chem.  Pharm.  cxlvlL  79. 

*  Erlenmeyer  and  Lipp,  ibid,  ccxix.  183. 

^  Baeyer,  Ber.  DmUaeK  Chem.  Oes,  xiii.  2261. 

^  Beilstein  and  Euhlberg,  Ann,  Chem.  Phann,  clxiii.  42. 
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iiitrophenylglicidic  acid,  and  fonns  small  crystals,  melting.it 
-168°.     The  barium  salt  decomposes  on  boiling  with  water 
carbon  dioxide,  barium  chloride  and  paranitroplienylacetal- 
dyde  (p.  10).' 

.PlunyOrrojnoladk  acid.  Cfir^.GR{OlT)CHBT.GO^ll  +  Kfi.  ia 
led  when  phenjldibromnpropionic  acid  is  boiled  with  water, 
by  the  addition  of  hypobromous  acid  to  cinnamic  acid.  It 
Itallizes  from  hot  water  in  plates,  which  lose  their  crystal- 
heating  and  then  melt  at  125°.* 
\fi-Pheiiylbi-oiiiolacUc  acid,  CflH5.CHBr.CH(0H)C0jH,  is  pre- 
"  by  the  action  of  fuming  hydrobromic  acid  on  styceric  acid 
I  lias  not  been  fully  describeil.^ 
[a-Phcnyliodolaclic  acid.  CaHj.CH(OH)CHI.COjH,  is  obtained 
bringing  cinnamic  acid  into  an  ai]ueous  solution  of  iodine 
ride.     It  separates  from  benzene  in  large  crystals,  which  melt 

-139°  with  decomposition.' 
380  PiunyJglycidic  acid,  CgHj.CjHjO.COjH,  is  formed  when 
h^nylrhlorolactic  acid  or  the  corresponding  bromine  compound 
'is treated  with  alcoholic  potash  (Glaser) : 

C,H,.CH.OH        C0H..CH, 

I 
CO^aCHBr         CO, 

Acids  precipitate  it  as  an  oily  liquid,  which  solidtJies  at  0°  to 
niinule,  lustrous  scales  and  decomposes  at  the  ordinary  tempera- 
tire  iuto  phenylacetaldehyde  and  carbon  dioxide  (Erlenmeyer). 

Oiikmiiti-ifplitnylglycidie  acid.  CnHj(NOj)CgHjO.COjH,  is  pre- 
pared by  the  action  of  alcoholic  potash  on  orthonitrophenyl- 
Wc  acid,*  or  by  boiling  the  latter  witli  sodium  carbonate 
siliition,*  It  crystallizes  in  flat  needles  and  melts  with  decom- 
position at  110°,  a  portion  being  thus  convurtcd  into  indigo-blue 
(Baeyer), 

ikranUropfienplglycidic  arid  was  obtained  by  Erlenmeyer  as  a 
^-product  in  the  preparation  of  paranitrochlorophenyl -lactic 
™d;  it  is  also  formed  by  the  action  of  alcoholic  potash  on  the 
^Uer,  and  crystallizes  in  splendid  tablets,  which  have  a  satin 
lustre  and  melt  at  ISO" — 188*.  It  combines  with  hydrochloric 
■Mil  10  form  ^-paranitrophenylchlorol actio  acid.' 

'  Ujjp.  Btr.  J)cHl3ch.  Chem.  Gai.  xU.  3(146. 

'  Gluei,  Aiat.  Cham.  Pttarm.  cxlviL  S4  ;  Eilennicyer,  B:r.  DtuL'ch.  Chtm.  Oa, 
'"i.SlO;iT,  215B. 
*  Lipp,  iiyid.  XTL  12EH).  *  Erlenmeyer  and  EoHoabL'k,  ibi'l.  lit.  inii. 

'  Bujer,  iMd.  xiii.  2iK.  <  Lipp,  ibvl,  9640. 

'  Ijpp,  Ber.  PaUtch.  Chen.  Oci.  ill,  2848. 
Vol,    hi, — PART   V. 


0,H.OH' 


M 


ygnM.vm:  'iaMFQini3& 


:^?F^TQH:(CBEyQ^COjH,  is  formed, 
^vfMSL  «B-pbenjfc£faromopropioii]e 
idi  ^  -zeasea  jl  'oe-  .-otai  ^oh  aadiunL  eirfMmate  solutioQ  ^  or 
-vnesL  .:a  'tt.rn  ^  ieeoBoaoBL  wrdx  kyliuclJoric  add.'  It 
ORRiL  joc  -vaser  jl  snail  nRtrflaii^   iKnited  to  war^ 

C  ::^aE^C:OH:.CH^OEE:C:y,is  fccmedbythe 
3£   noDTOKciirL  jkoiuL  C^^HrCO.CH^OH,  with 
.niLiuc7mnc    jod.  uak   jrwriiliii  i   ixam  edier  in   long,  thidc 

•Z,Hi^'IBr<rH;3r:C0«H.  .s  nmunoL  h^  adiing  brtMnine  to 
amypK  asd  ja  sftiomiB.  iiL  cat&OL  ifianlpbaiev  from  which  it 
yfiTUBg  Ji  loDi^  aikr  awwlflS;  while  in  cnratallizes  from  hot 
•auoniBamL  :n  sisaL  puunBH.  neeoksk  unifieii  to  dniaes,  whidi 
meit  X  LLT — IltT.  Oa  biuliii^  wiiiL  wafiesr  is  decomposes  into 
(9EbaiL  iinxniw,  livuioiaumic  aoiL  ;iiiii  acetopiieiioDe.*  The 
finmanon.  if  xba  latter  ia  ;iaaiiispnni  oa  tshasb  <if  plienylacetaldo- 
hjde  &mxL  piiamfannniuacQc  tund^  Ae  fint  jaoduct  beiif 
the  alcafaoL  dHyCfOETrzCH^  whick  thai   passes  into  the 


^St  This  hjrlrocarboiL  which  is  also  termed  aUylbemene.is 
(iyrm0bA  in  small  qoandtr.  together  with  phenjipropjl  alcohol, 
Ijr  the  action  of  sodioni  amalgnm  and  hot  water  on  cinnyl 
•WA/>l*C4H^CHzzCH.CHj.Oaandabo,  together  with  toluene 
and  probablj  ethjl  iodide,  when  the  alcohol  is  heated  to 
Wf—^(y(f  with  hydriodic  acid: 

(1)  C,H^CHz=CBLCHj.OH  +  2HI  = 
CjayCHzzCH-CH,  +  H4O  +  \ 

(2)  CeH^.CHzzCBLCH,  +  SHI  = 
C.HjCH,  +  CH^CH^  +  I^. 

>  fMiSfLhwX  KiMt,  Ann,  Chem,  Phartn,  cctL  29. 

*  11/irhl  unrl  HlUmleio,  Her.  Deuiaek.  Chem,  Gf».  zvi  1S90. 

*  KHtlfC  «ri(l  WtirNUr,  Ann,  Chem,  Pharm.  cxct.  159. 

*  Krlofimfiyftr,  //^.  IhnUaeh,  Chem,  Oes,  xiii  809. 

"  PltilfC  And  KrUgonrr,  i6^.  vi.  214  ;  Rugheimer,  Afin,  Chan.  Pharm.  clxxiL 


PHENTLPROPYLENE. 

Phenylpropylene  may  also  be  obtained  by  healing  phenyl- 
rotooic  acid,  CcH5.CH;=C(CHs)C0,H,  or  belter  by  combining 
t  with  hydrobromic  acid  and  decomposing  the  product  with 
;arbonate  of  soda.'  It  is  also  formed  by  the  diatiltation  of 
lecondary  phcnylpropyl  bromide,*  by  the  action  of  alcoholic 
[>otash  on  secondary  phenylpropyl  chloride '  and  by  the  treat- 
ment of  cthyiphenylcarbinol  with  phosphorus  pentachloride,* 

It  is  a  strongly  refractive,  pleasant- smelling  liquid,  which  boils 
at  174°— 175°  and  has  a  ap.  gr.  of  OQISO  at  15°.  On  boiling  witli 
eodiuni  it  passes  into  a.  polymeric  modification,  which  boils  above 
330°  and  probably  corresponds  to  distyrolene  (ErreraJ.  Chojuacki, 
by  heating  benzene  vnth  zinc  dust  and  allyliodide,  obtained  an 
isomeric  hydrocarbon,  which  boils  at  155° '  and  is  probably  the 
tnie  alhlbcuzene,  CoHj,.CHj.CH=iCH^ 

Phejiylprojyylcm  hrmnide,  CaHj.CHBr.CHEr.CH.i,  is  formed  by 
Dm  combination  of  the  hydrocarbon  with  bromine,'  and  has  also 
been  obtained  from  propylbenzene  (p.  153).  It  crystallizes  from 
alcohol  in  long  needles,  melting  at  66o°. 

PhenyMtrc^pTopykne,  C^^.Cl\=.Ci(!iiO^)CB..^,  is  obtained, 
accompanied  by  resinous  products  and  beuzamide,  when  benz- 
nldehyde  ia  licated  to  130° — 140°  with  nitroethane  and  zinc 
thlonde.  It  crystallizes  from  petroleum -spirit  in  yellow,  lustrous 
needles  or  transparent  prisms,  which  melt  at  64°  and  volatilize 
readily  in  steam ;  the  vapour  smells  like  nutmeg.  It  com- 
bines with  bromine  to  form  the  dibromide,  CflH^.CHBr.CBr 
(NOj)CHj,  which  crystallizes  in  transparent  lustrous  prisms, 
melting  at  77° — 785°.  It  ia  converted  by  fuming  nitric  acid 
ioto  the  following  compounds,  which  can  readily  be  separated  by 
means  of  alcohol. 

OrtJiwnlrojJunylnitropyUne-,  C„H^(.N03)CHzz:C(N0j)CHg.  is 
readily  soluble  in  alcohol  and  crystallizes  in  light  yellow  plates, 
melting  at  76° — 77.°  It  yields  orthonitrobenzoic  acid  on 
oxidation. 

Pnranitrophenylnitroprc^yhne  forms  yellow  needles,  which  are 
only  slightly  soluble  in  alcohol,  melt  at  114° — 115'  and  are 
oxidized  to  paranitrobenzoic  acid  by  potassium  permanganate/ 


'  Tiemaim,  Ber.  Ikufach,  Ohmn.  €k*.  xi.  617. 
'  Perlt'iE,  Jo«m.  CT«in.  See.  1877,  ii.  680. 
■  RadEiszewski,  Jnkrahtr.  Chcm.  1874,  363. 

*  Erwm,  KfT.  DaUfh.  Chan.  Gen.  iriiL  Rpf.  HB, 

*  Cowinf.  JZrttrf.  Ixivi,  1J13. 

*  Bagncimor,  Rodiinzewald',  I'erkln,  lot,  cil. 
'  Triebs,  ^itii.  fA^w.  Fhann.  ixxxv.  310. 


IM  ABOSATfO  OOMPOUKDS. 

^»  Ami  m  SS^fkaU,  C^.€«H,.OH,  was  first  prepai^l 
I7  LMloikng  I9-  fc^JiMg  its  roethyl  ether  or  anethol  (0 
SNT — ^ntr  wiA  oaMic  polasK.  It  ciTslaliizes  in  small  pkut, 
vUch  nek  at  93*.beaane  ydlow  in  the  air  and  then  change  into 
a  Wa«B«>L  TUaidteratiaB  tak«  pbce  partially  on  distilUtiui, 
«raa  ia  an  atawajphae  of  cartMO  dioxide,  and  aJso  on  Leatinj; 
-with  <Bnte  aods,  A  pdttion  of  tbe  pfaenol  is  always  oxidized  to 
jmn^yiraijheBmic  aod  dorii^  its  preparatioD.' 

AmSitel,  C,H«.€^H,[OCHJ.  ocrare,  acconipatiie<i  by  a  la^er  or 
■maDer  qaantitj  of  a  tetpene,  C^H^  in  the  esseotial  oil  of  ths 
aeedi  cf  Aitietimm  /amitmimm,  Pimputtlia  anieum,  AriaiiiM 
Avmmemlmt,  aod  lUirimm  aauBlwa,  and  is  deported  in  plslis 
when  tboe  oili  are  cooled.*  Pefkio,  who  names  it  jwim/Zy^anuril, 
obtained  it  \iy  beating  taethj^panhydroxypheDylcrotonic  mid.' 

JOCtL  ,OCIL 

Vh=CH.CH,CO^  ^CHz=CH.CH, 

It  hasa  iiK»«  pleasant  but  &inter  odoarthan  oil  of  anise, melts 
atSr.boOeat  S3S° and  bas  a  sp^  gr.of  (H)8dat  SS^  On  boiling 
with  b}<driodic  add  it  yields  methyl  iodide,  while  tho  auo],  which 
is  amnltaneonslj  formed,  is  converted  into  a  resinous  mass.*  It 
is  oxidized  br  chromic  acid  solation  to  anisic  surjil  and  aceUc 
acid.  On  healing  with  phosphorous  chloride.  rJihranfthot, 
C,H,(OCH^C,H,Cl  is  formed.  This  sahstance  boils  at  25S^. 
and  OT)  boiling  for  some  time  with  alcoholic  potash  is  convi 
into  aUi,laujAf»t,l  tMih^l  tthtr.  C.H/OCH^C^C.CH,.  wbick 
is  a  liquid,  boiling  at  240*  and  pcesessing  a  faint  but  pleasant 
odonr  (Ladenbarg). 

Anethol  readily  forms  polymeric  modifications. 

MOantthiJ.  (C,jTI,jO)n,  is  fonned  by  boating  anethol  with 
rinc  chloride*  and  crystnllizes  from  glacial  acetic  acid  or  ether 
in  very  thin  needles,  which  melt  at  132*.  It  commences  to^ 
sublime  at  115°,  is  volatile  in  siiperlieated  steam  ami  boils  witb 
decomposition  above  300°.  It  is  attacked  by  bromine  with 
evolution  of  hydrobromic  acid.* 


lii.  401. 

■  Journ.  Chen.  Sue.  IS"?,  n.  669. 

•  Laden bdcg iiid  I*"rkn»,  Jim.  Chnii.  Phana.  pxli.  260. 
»  (irrlwnlt.  Journ.  I'rnll.  Chtm..  mvi.  107.  XC  7 

'  IVrronouil.  Ann.  Ch-rm.  p*»t».  clnivii.  63,  ' 


AnUoiJi,  (Cj„H,jO)o.  13  obtained  Iiy  the  action  of  snlphuric 
icid  or  phosphoric  acid  (Cahours).  antimony  trichloride,  tetra- 
ihloride  (Gerhardt),  benzoyl  cliloride  ^  or  a  solution  of  iodine 
potassium  iodide'  on  anetboL  It  crystatlizea  from  ether 
small  needles,  which  melt  at  140° — 145",  It  is  resolved 
tiy  distillation  into  isanHkol  and  volaiUe  melanethol,  the  latter 
leing  a  liquid,  which  boils  at  232'5°  and  has  a  sp.  gr.  of 
D'OVOS  at  18°,  It  is  converted  into  aiiisoiD  by  sulphuric 
tcid. 

Isauethol  is  a  thick,  yellowish  liquid,  which  remains  unaltered 
it  380°  and  ia  convertod  into  anisoin  by  i^tation  with  sulphuric 
VaA? 

2383  Eugenol.  G^O.Ca^^{OYl)0^B.^,  forms  the  chief  con- 
Ititaeat  of  the  essential  oil  of  cloves  {Eugenia  caryopkyllata), 
«[  allspice  (Eugenia  piTnenta)*  of  the  leaves  of  the  ciimamon 
iree  {Cinitamomum  zej/lanicum),^  of  canella  bark  {Canella  alba),^ 
lod  probably  of  the  Brazilian  cinnamon  {Dycipdlium,  caryophyl- 
'ialum),''  and  also  occurs  in  that  of  the  leaves  of  lUicium 
rcliffiosum. 

Bonastre  found  that  oils  of  cloves  and  allspice  form  crystal- 
lise compounds  with  bases,  and  Dumas  then  analysed  the  first 
of  these  and  obtained  the  formula  CjoHr^jOy^  Liebig  and  Etling, 
however,  found  that  it  ia  a  mixture  of  a  terpene,  C,oHin,  with 
substance  which  combines  with  bases  and  was  called  by 
them  engenic  acid  {N  elkensaure).'  This  substance,  was  subse- 
quently recognized  as  a  phenol.  Eugenol  is  also  formed  by  the 
Action  of  sodium  amalgam  and  water  on  coniferyl  alcohol'" 
(p.  205). 

In  order  to  separate  it  from  oil  of  cloves,  three  parts  of  this 
xe  shaken  up  with  a  solution  of  one  part  of  caustic  potash  in 
ten  parts  of  water,  the  insoluble  terpene  removed  and  the 
eugenol  liberated  from  the  alkaline  solution  by  hydrochloric 
Mcid,  washed  with  wat«r  and  rectified,"  It  is  a  strongly  refractive 
liquid,  whicli  becomes  brown  in  the  air,  has  the  characteristic 

'  Kniut  and  Uelsmnnn,  Joum.  Pratt.  Chtm.  l^xvii.  400; 

*  Rbodiut,  Anil.  Chtm.  PAaim.  lir.  230. 

*  Knnt  and  Schlun,  Jahreib.  Chetn.  1863,  ES2 

*  Bonutre,  Ann.  Chim.  Fhu».  xixv.  274. 

*  SUnhouic,  Ann.  Chan,  rbana.  xcv.  103  ;  St^Tia^r,  Ber.  Dnilach.  Cbxm.  Gci. 
V.  2«24.  •  WiihiBr,  ibid,  ulvii.  234. 

'  OmeUn't,  Organ.  Cktjii,  it.  200,  '  Anit.  Chtm.  Pharia.  ix.  flfl. 

*  IHd.  ix.  68. 

"  "nemanD,  Bcr.  iteaitcA.  CT«n»,  Ges.  ii.  418. 
"  ErlenmB7«r,  Zeilxhr.  Chnn.  1888,  430  ;  Wnswjinann,  Ann.  Chan.  Fhmn. 

Elxxix.  869. 
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^n>^'-     mi      II.  -■TTTf-  -sasc-   -c   afifWRSE.   m£s  ttiiJi  sligfat  decom- 

jia:  5.  s.  ^   if  l-^ITPO  at  0^  and  of 

pheool,  and  can 
c   rf  3  erms.  in  twelve 
[ger  quantities 
^  :s  imnii  in  the  urine  as 
-fmp£njii£5i2Eii4=r:  ^'^i    mzsTL  sssni^  osainKBes  vhh  liberation 

^jr  .kroEUiL  ^-t — tttt   2;  ^3fekfcmz£C  3UIK-  TT  iernc  chloride ;  it 
JIL3KTU.  SLrFz-  ^pMtmw   in:  31IC  Fcihlin^'s  solation, 

le  ignites  and 
txn»;gg  X  «£•  vxafic  add,  while 

m.xniU     JBK    711-111^?     TT   the    ACtion   of 

hw  potassinm 

it  jidds  paroto- 

hr  beating  irith 

ir^?3s;:^«BZA£  ly  SmiKCFe.  xim  Bruning/ 

JlfCi^tfcc's/jnM.   ^^-y  ^^^^  ^  *"^a»v  ^  iicsifc  hjr  the  actfton  of 

ic  ±^ — fzis^  ^  joiL  ::s  imfhy^  ^  miaeiL i  Ifiatocatechiiic  acid 
jy  >jti]ik3B]iixL  xIir-ixTiiniiDf  iai£  x^iasitl  mrstar  ^p^?^ 

Zf-i-vi/f.-f'jis-icfc.  ^jHj.  r.^Hj^  rCS^,OCJy  »  rrepared  by  heatbg 
•im^TiLLi.  iFina  ^ciji  K^joxiinf  ^^••'  vsiossar  y^rti-'ii  siJntiaii.^  It  is 
aa  ir-iTOiizi:  iizju-i,  -viiira  y«iBSggs  a  aiizt  sneH  of  doves,  is 
fcr.iurj  r^ifrarci-Tv.  Xil:*  iz  U-*'  iai  »  pardaSr  canTerted  by 
•riacLla:::!.!!  ^.'j:  i  -•.iTiDfrj^  3D-*cii:a;5:cL.  vLkh  crrstallizes  from 
ai?:cifA  b.  pia>:s.  aijtlT^iC  «  li5^  *2ii  sQil£mii^  at  a  higher 
t«rL>£ndCire.  I*  fs  viiiiiaec  bj  cirroDtk  acal  to  methylethyl- 
prr/^'icss^fiix  aciri  aoii  ac^dc  Sft^^bi. 

CaiiMxrs  i^af  alsi?  porpared  ?Le  f^xLoving  ethers : 


-  Bocriper,  y^yvrv.  iV«b:  C^^^».  Irrri.  241. 

'  WiaMTTtemp,  AwM,  Ckem,  Fkarm.  clrsii.  ST* 

♦  K/U!rfiri.*7#^r,  Ar.  DnctMck,  Clrm.  (To.  ir.  275. 

*  flUMVi^  and  Grabowtkr,  via*.  C»««».  PJUtrm.  cxxxiz.  9« 

*  KrUrom'ry'^r,  ZHLk-hr.  Chrw.  1W6,  430. 
^  /!«».  CUi0i,  Fkann,  cir.  204. 

•  (hUL  c*ij.  241. 

•  (IrtU  urid  Ikprginano,  tWrf.  clriii.  282. 

"*  MAtMffi/it/i,  /r«r.  DntUch.  Chtm,  Get.  xi  123. 

»»  rulMmrn,  Ompt,  JOnid.  xWL  220 ;  WsaKmiMn,  ^im.  Ckem.  Pharm,  dxxiz. 

*'  //iff.  /AjM^A,  C'Vm.  (7i*.  X.  237  ;  JahrcA.  Ckem,  1877, 580. 
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r  ETHYLEOOENOL.  1D9 

■  Bailing-point. 

I  Isopropyleugenol,  CBHg(0CH3)0CH(CH3)j  .    .  252°— 254° 

I  Propyteiigenol,  CbH8C0CHj)0CsH; 263°— 265- 

I  Isobutyleugenol,  C„H„(;0CH()0CjH3    ....  272°— 274° 

I  Amyleugeiiol,  CBHg(0CH3)0CjH„ 283°— 285° 

I  Hexyleugenol,  Ci,Hg[0CH,)0C„Hi3 296°— 300° 

I  Allyleugenol.  C^(OCH,)OC,H^ 26r— 270° 

H  Melting-ptnnt. 

I  Ethylene-eugeaol,  (CHjOCoHgOjjCuH^,  prisms  89° 
I  Propylene-eugenol,    (CHfiGaH^O)fi^'S^.CB^ 

1           needles 5C°— 58° 

I  Trimetliylene-eugenol,       (CH30C(^j,0)jC3He, 

I           rbomb.  prisms 82"5° 

"  Acttyleugenoi,  C'i,Hg(OCH3)O.CO.CH3,  is  formed  when  eugenoi 
ia  boiled  with  acotic  anhydride,  and  is  a  crystalline  moss,  which 
melts  at  30° — 31°,  boils  at  270°  and  is  oxidized  by  potassium 
permanganate  to  acetalphahomovanillic  acid  (p.  25).' 

Benz-jyUusenol,  Ci,Hg(OCH3)O.CO.GaH6,  ia  obtained  by  heating 
cugenoI  with  benzoyl  chloride,'  and  crystallizes  on  the  gradual 
evaporation  of  its  alcoholic  solution  in  large,  tiansparent, 
vitreous,  monosynimetric  prisms,  melting  at  69° — 70°.  Chromic 
acid  oxidizes  it  to  benzoylvanillic  acid.' 

EugtnolgJyrolie  acid,  C^'K^{OGR^O(JKj.(^^,  ia  prepared  by 
the  evaporation  of  a  mixture  of  eugenoi,  chloracetic  acid  and 
caustic  soda  solution,  and  crystallizes  from  hot  water  in  long, 
silky  needles,  which  melt  at  80° — 81".* 

IsoHugenol,  CHaO.C^H  j(OH)CjHg,  is  formed  when  homofcruliiic 

id.  CuH,(0H)(0CH3)C0jH,  is  heated  in  a  current  of  carbon 

ixide,  and  is  a  strongly  refractive  hquid,.  the  smell  of  which 
resembles  that  of  eugenoi,  but  can  easily  be  distinguished  from 
it.     It  boils  at  2o8°— 262°  and  has  a  sp.  gr.  of  I'OSO  at  16° ;  its 
alcoholic  solution  is  coloured  light  green  by  ferric  chloride. 
I     Bemoyliso-cugcnol  forms  crystals,  which  melt  at  159° — 160°,' 

3384  Mcta-rugenol  or  AUyhesortinol  methyl  ether  is  obtained 
carefully  heating  me  thy  1 -^-methyl  umbeDic  acid,  CgHa(OH) 

lCHj)C(CH3)=CH.C0,H,  and    is  a  thick,  pleasant-smelling 

'  Hagai  and  Tionumn,  Ber.  Deutach.  Chna.  Gti.  \.  201. 

'  Cahouni,  Ami.  Vhcm.  Fliarm.  cviiL  321. 

'  Tiemanii  Biiil  Kraai,  Bcr.  Daitaeh.  Chem.  Oe-i.  xv.  2007. 

*  Saarbach,  Jaunt.  Prai±  Chem..  [S],  iii.  158. 

'  TicmkDn  and  KraaK,  Der.  DttUach.  Chem.  Qa.  x'.  S06(. 
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liquid,  which  boils  at  245** — 250**  and  dissolves  iii  caustic  soda 
but  not  in  sodium  carbonate  solution.^ 

The  constitutions  of  the  phenol  ethers  here  described  are 
shown  by  the  following  formulse  : 

Anethol.  Eugenol.  Iso^ugenoL  Meta-dQgenoL 

OCH3  OH  OCH3  OCH,. 

Olivily  C14H18O5,  is  the  crystalline  constituent  of  the  resm  of  the 
wild  olive  (Part  IV.  p.  314),  and  forms  a  thick  vapour  on  heating 
and  has  a  pleasant  odour  resembling  those  of  benzoin  and  cloves, 
which  is  employed  in  Italy  for  the  fumigation  of  sick  rooms.   In 
order  to  obtain  the  olivil,  the  resin  is  extracted  with  ether  and 
the   residue   treated  with  boiling  alcohol.      The  olivil,  whidi 
separates  on  cooling,  is  washed  with  cold  dilute  alcohol  and 
recrystallized  from  alcohol.     It  forms  white  needles,  which  are 
odourless  and  have  a  sweetish,  bitter  taste,  melt  at  120"  and 
solidify  to  an  amorphous  mass,  which  forms  a  strongly-electrified 
powder  on  trituration.     This  mass  melts  at  70**,  but  after  re- 
crystallization  from  alcohol  regains  the  original  melting-point 
It  crystallizes  from  hot  water  in  stellate  groups  of  prisms,  which 
contain  one  molecule  of  water.     It  is  readily  soluble  in  alkahs 
and  precipitates  the  metals  from  solutions  of  gold  chloride  and 
silver  nitrate.     On  dry  distillation  it  yields  an  oily  liquid,  to 
which  Sobrero  has  given  the  name  of  pyro-olivilii:  acid?    It  has 
the  composition  and  properties  of  eugenol  and  is  either  identical 
witli  this  or  iso-eugenol.     When  olivil  is  heated  with  hydriodic 
acid,  a  carbonaceous  mass  is  formed  and  a  mixture  of  methyl 
and  ethyl  iodides  distils  over.^      The  latter  is  undoubtedly  a 
decomposition  product  of  the  allyl  group 'so  that  olivil  must  be 
looked  upon  as  eugenol  in  which  one  hydrogen  atom  has  been 
replaced  by  the  group  0^11703,  the  constitution  of  which  has 
not  yet  been  detennined. 

2385  Safroly  C^jHi^^Og,  is  the  chief  constituent  of  sassafras- 
oil,^  which  is  contained  in  the  root  of  the  American  cinnamon 
tree  (Sassafras  offix:inalis),  and  is  extracted  in  the  United  States 

^  Pechniaun  and  Cohen,  ibid.  xvii.  2182. 
^  Ann,  Chem,  Phann.  liv.  67- 

*  Amato,  Ber.  Dctitseh,  Ckcm,  Gas.  xi.  1251. 

*  St.  Evrc,  Ann,  Chcnu  Pharm,  Hi.  896. 


■aoL. 

f  (JistillatiorL  with  water.  This  oil  contains  90  per  cent,  of 
!,  nbout  10  per  cent,  of  safrene,  C,^Hig,  and  a  very  small 
nount  of  a  phenol,  which  gives  a  bluish  green  colouration  with 
nic  chloride.^  Safrol  also  ocaira  in  the  oil  of  the  camphor 
e  and  is  identical  with  skikomol,  which  occurs,  together  with 
genol  and  shikiiiiene,  C[^,a,  which  is  probably  safrene,  in  the 
bereal  oil  of  the  leaves  of  the  Japanese  star  anise  {lUicium 
migiomm)  or  gkikimino-ki? 

I  In  order  to  obtain  it  pure,  the  fraction  of  sassafms-od,  which 
la  between  228° — 235",  is  cooled  to  -  25°.  at  which  tempera- 
re  the  safrol  is  deposited  in  strongly  refractive,  mono-symmetric 
yslals,'  melting  at  +  8",    It  has  a  pleasant  aromatic  odour,  boils 
ft  £33',  is  insoluble  in  alkalis  aud  is  not  attacked  by  sodium. 
rToomefort  discovered  in  1608  that  oil  of  sassafras  is  ignited 
tj  fuming  nitric  acid,  and  safrol  itself  has  been  found  to  detonate 
,  violently  with   the   concentrated   acid.     If  safrol,  however,  be 
lieated  with  the  dilute  acid,  it  takes  a  red  colour,  which  was 
observed  by  Bonastre,  and  a  red-coloured  resin  is  deposited,  oxalic 
acid  being  also  formed.*     It  is  oxidized  by  a  dilute  solution  of 
I»lassium  permanganate  to  carbon  dioxide,  formic  acid,  propionic 
— *OtI  and  piperouylic  acid  (Pt.  IV.  p.  355).'     It  is  therefore,  like 
Bkethol  and  eugenol,  a  derivative  of  allylbenzene : 

h 


Aiwtbol.  KugenoL  Safiol. 

.OCH,  /OH  /O.  p„ 

,"/  t'.H,f-OCH,  C.Ha^O^'""^ 
\C,Hs                      NCjH,  \c,H, 


X  t  is  worthy  of  note  that  the  fruit  of  Illidttm  anisatum 
'^'itaiDs  auethol,  while  eugenol  and  safrol  occur  in  the  leaves 
*^  -illicium  ii'ligiosum ,  and  are  also  found  in  various  members 
"^  the  allied  family  of  Lnuraceae;  agnin,  the  root  of  the 
^  •*ierican  cinnamon  and  the  wooil  of  the  camphor  tree  contain 
^•xVol,  while  the  leaves  of  the  true  cinnamon  contain  eugenol. 
I  JTlie  fruits  of  lUieium  rdigiosum  and  /.  nnisalum  also  con- 
in  protocalechuic  acid  and  skikiminie  acwf,  CjH^pOj,  which  is  a 
^Srstalline  powder,  melting  at  17S° — 180°.  It  is  monobasic, 
■  converted  into  protocalechuic  acid  by  fusion  with  potash  and 

■a  '  *'''inBnx«inlRu(hlle,i6iiI.  cUi.88;  Fliioltiger  and  Hnnburj,  Pkarmaeegraphin, 
""■1  Ed.  638. 

'  Eijkmanii,  Srciieil  Trai:  Chim.  Fnya-Baa.  iv.  32. 

'  Airroni,  Jahnabr.  Cheiiu  18(8,  BIO. 

•  J.  Schiir,  Ber.  DeulKh.  Clinii.  Ga.  xvij.  103B. 

'  Eijkiusnii.  lot.  eU.  ;  Poleck,  Bar.  DetitaA.  Oheta.  On.  six.  1094. 


^^ 


J 


203  AROMATIC  COMPOUNDS. 

yields  ordinary  phenol  on  the  distillation  of  its  calcium  salt 
It  appears  therefore  to  be  a  tetrahydrotrthydroxybemaic  add} 
CeHe(0H)3C0^ 

2383  Asaron,  G^^^fi^,  was  discovered  in  1814  by  Qorz  in 
the  root  of  Asarabacca  {Asartim  europaeum),  and  obtained  by 
the  distillation  of  the  root  with  water.     He  gave  it  the  name  of 
Asarabacca-camphor,  and  noticed  that  it  had  a  sharp,  camphor- 
like  smell  and  taste  and  acted  as  an  emetic.     Subsequent  in- 
vestigations have  shown  that  these  properties  are  due  to  the 
admixture  of  an  ethereal  oil.     Asaron  was  analysed  by  Blanche! 
and  Sell,^  and  afterwards  by  Schmidt,*  who  also  investigated  it 
crystallographically ;  its  correct  formula  was  however  first  given 
by  Rizza  and  Butlerow,  who  determined  its  vapour  density  and 
were  thus  enabled  to  ascertain  its  constitution.^ 

Asaron  crystallizes  in  various  combinations  of  the  mono- 
symmetric  system,  is  odourless,  has  a  faintly  biting  taste,  melts 
at  59^,  boils  at  296"*  and  can  be  distilled  in  small  quantities 
without  undergoing  decomposition.  It  dissolves  readily  in 
alcohol,  ether,  &c.,  and  also  to  some  extent  in  hot  water, 
from  which  it  crystallizes  in  delicate  needles  and  small 
plates.  It  unites  with  bromine  to  form  the  crystalline  com- 
pound, CigHjgBrgOg. 

On  oxidation  it  yields  the  aldehyde,  C^qH^jO^,  as  the  first 
product,  accompanied   by  acetic   acid,  oxalic  acid   and  carbon 
dioxide.     It  forms  long,  silky  crystals  and  melts  at  114°.    The 
acid,   CjoHigOg,    which   is    derived   from    this,    crystallizes  in 
needles,  melts  at  143°  and  boils  at  about  300**.     Neither  of  these 
substances  behave  as  unsaturated  compounds ;  if  they  or  asaion 
itself  be  heated  with  hydriodic  acid,  methyl  iodide  is  formed 
in  considerable   quantity,  and  when  the  acid  is   distilled  with 
slaked  lime,  an  oily  liquid,  CgHjoOg,  is  obtained,  which  boils  at 
245° — 248°,  and  gives  three  molecules  of  methyl  iodide  when 
heated  for  a  long  time  with  hydriodic  acid,  from  which  it  follows 
that  it  is  the  methyl  ether  of  trihydroxybenzene.     The  acid  is 
therefore   a  trimethoxybenzoic    acid,   (CHjO)3CqH2C02H,   and 
asaron  has  probably  the  following  constitution  : 

CHqO^--C«iIi«.CHzziCB[.CIi«. 

chIo/     * 

^  Eijkmanu,  Bcr.  Dcxitach,  Clicvu  Oes.  xviii.  Ref.  281  ;  xx.  Ref.  67. 

>  Ann.  Chcm.  Phann,  vi.  297.  »  Jhid.  liii.  156. 

*  Ber.  DcHtsch,  Chem,  Ots,  xvii.  1159 ;  xx.  Ref.  222. 
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1387  riiaiylallyl  alcohol,  CoHj.CHzzCH-  CH,.OH.  Simon 
fonnr]  in  1839  that  the  atyracin,  which  was  iliscovcred  by 
Boonstre  in  liquid  styrax  (p.  27),  is  converte<i  by  boiling  with 
cniiBtic  Bodasolution  into  ctnnamic  acid  and  an  oily  liquid,  which 
\u!  named  gtyra^one}  Toel  repeated  these  researches,  making 
e  of  purified  styracin,  and  instead  of  a  liquid  obtained  a 
cr)'fitalline  siibstance,  which  he  named  styroiie,  assuming  that 
ttyracin  is  a  componud  of  similar  constitiition  to  the  fats  and 
"  ts  of  cinnamic  acid  and  slyryl  oxide,  the  latter  of  which 
combines  with  water  on  saponification  to  form  styrone,  just  as 
glycerin  is  formed  from  lipyl  oxide  (Pt.  II.  p.  344).*  Stieckcr 
determined  the  correct  formula  of  styrone  and  showed  that  it 
rtonds  in  the  same  relation  to  cinnamic  acid  as  alcohol  to  acetic 
scid.in  other  woi-da  that  it  is  the  alcohol  of  cinnamic  acid.^  This 
was  confirmed  by  Wolff,  who  converted  it  into  the  latter  by 
oxidation* 

Further  investigations  have  shown  that  cinnamyl  alcohol,  which 
B  also  called  cinnyl  or  styryl  alcohol,^  is  phenylallyl  alcohol,  and 
that  Simon's  styraijone  was  a  mistui-e  of  this  with  phenylpropyl 
Jcohol." 

Cinnyl  alcohol  occurs,  probably  as  cinnamate,  in  Peni  balsam 
Pt.  IV.  p.  90).^ 
In  order  to  prepare  it,  styrax  is  distilled  with  sodium  carbonate 
•olution  until  styi'olenc  no  longer  passes  over,  the  aqueous 
feolntion  containing  sodium  cinnamate  removed,  the  residue 
distilled  with  caustic  potash  and  the  cinnyl  alcohol  separated 
n  phenylpropyl  alcohol  by  the  fractional  distillation  of  the  oily 
distillate.  Pure  styracin  may  also  be  distilled  with  caustic 
potash;  the  cinnyl  alcohol  crystallizes  out  of  the  distillate,  while 

«i.  Chrm.  Fhnnix.  xxxi.  265, 

id.  Ixx,  1.  »  lUd.  Ixx.  11.  '  Ibid.  lixv.  207, 

It  nniiiD  styryl  alroliol  ii  liable  to  be  canfiiNcd  with  Btycolyl  alcoliol  (p.  S), 
iPB  the  radioil  of  cinnnmioiiciJ  isiUsiRnMedcinniinyl,  it  ia  most  oonveuieiit 
Ui  MOploy  the  ijuiie  cinnyl  alcohol,  which  was  propoicd  by  Henry  Wntts. 
'  RiieheimFr,  An-n.  Chan.  Pharm.  tvxxii.  23  ;  V.  Miller,  ibid. 
DvIarootaiDo,  Ztittehr.  Chcm.  1869,  15fl. 
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any  remaining  in   the   solution  is   precipitated    with    salt  or 
extracted  with  ether. 

Cinnyl  alcohol  crystallizes  in  long,  thin  needles,  which  melt 
at   33",   and    have   a  pleasant    smell    of    hyacinths;    it  boib 
at  250,  is  tolerably   soluble   in   water,  readily  in  alcohol  and 
ether  and  is  oxidized  to   ciunamaldehyde  by  platinum  black.^ 
It  is  converted   into   phenylpropyl   alcohol    by  the    action  of 
sodium  amalgam  on  its  warm  aqueous  solution,  a  httle  allyl- 
benzene  being  simultaneously  formed.    If,  however,  an  amalgam 
containing  15  per  cent,  of  sodium  be  employed  with  only  a  little 
water,  the  mixture  being  heated  on  the  water-bath,  it  is  resolved 
into  styrolene  and  methyl  alcohol :  * 

CeH5.CH=CH.CH2.0H  +  2H  =  CeH,.CHz=CH,  +  CH^OE 

On  heating  to  180** — 200**  with  concentrated  hydriodic  acid, 
it  is  reduced  to  allylbenzene ;  toluene  is  formed  at  the  same 
time,  the  amount  increasing  with  the  duration  of  the  experimeBt 
and  ethyl  iodide  is  also  probably  among  the  products  (see  p.  194).* 

Cinnyl  alcohol  combines  with  bromine  to  phenyldibromopropyl 
alcohol  or  styceryl  dihydrobromide,  CgH5.CHBr.CHBr.CH2.OH. 

The  following  cinnyl  compounds  have  been  investigated  by 
Ramdohr.* 

Cinnyl  ethyl  ethers  CgHg.CjH^.O.CgHg,  is  a  heavy  liquid,  which 
boils  at  a  high  temperature. 

Dicinnyl  etJier,  (C^Hg.CgH JgO,  is  formed  when  the  alcohol  \a 
heated  with  boron  trioxide,  and  is  a  thick,  oily  liquid,  which  has 
an  odour  resembling  that  of  cinnamon  and  partially  decomposes 
on  distillation. 

Cinnyl  chloride,  CgHg.CgH^Cl,  is  a  yellowish,  oily  liqmd, 
the  smell  of  which  resembles  those  of  oil  of  anise  and  oil  of 
cinnamon  ;  it  decomposes  on  distillation  even  under  diminished 
pressure. 

Cinnyl  iodide,  CgHj.CgHJ,  is  a  heavy,  aromatic-smelling  liquid, 
which  has  a  burning  taste  and  decomposes  even  on  distillation 
with  water. 

Cinnylamiiu,  CgHg.CgH^.NHg,  foniis  small,  colourless  crystals, 
which  have  a  very  bitter  taste  and  readily  fuse  to  an  oil,  which 
volatilizes  even  at  100°,  forming  a  vapour  whicli  has  an  alkaline 
reaction. 

*  Strecker,  Ann.  Chan,  Pharmu  xciii.  370. 

'  Hatton  and  Hodgkinson,  Joum,  Chan,  Soc,  1881,  i.  319. 

*  Tiemann,  Bcr.  Deutseh.  Chenu  Gen.  xi.  671. 

*  Jahresber,  Chan,  1858,  446. 
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2388  Conijeryl  alcohol,  CH30.CeH3(OH)CHz=CH.CH^OH,  is 
tained  by  the  action  of  emulsion  on  its  glucoside,  coniferin, 
spended  in  10  parts  of  water.  The  mixture  is  allowed  to 
BOid  for  6 — 8  days  at  25** — 36*,  and  the  whole  repeatedly 
Ltracted  with  ether.  The  residue  after  the  evaporation  of 
le  ether  is  then  purified  by  recrystallization  from  ether. 
Conifeiyl  alcohol  crystallizes  in  prisms,  which  melt  at  74'', 
ae  scarcely  soluble  in  cold,  only  slightly  in  hot  water  and 
nore  readily  in  alcohol.  It  is  immediately  polymerized  by 
lihite  acids  to  an  amorphous  substance,  which  is  less  soluble  in 
iloohol  and  ether  and  softens  at  150'' — 160".  Chromic  acid 
oxidizes  coniferyl  alcohol  to  vanillin  and  acetaldehjde  ;  it  yields 
protocatechuic  acid  on  fusion  with  potash,  and  is  reduced  to 
eagenol  by  the  action  of  sodium  amalgam  and  water.  As  a 
phenol  it  forms  crystalline  compounds  with  the  alkalis.  On 
heating  with  hydriodic  acid,  methyl  iodide,  ethyl  iodide  and 
homocatechol  are  formed,  accompanied  by  a  resinous  mass : 

/OH 
aH3^CHz=CH.CH2.0H  +  4HI  = 
\OCH3 

/OH 
aHj^CHj     +  CH3I  +  CH3.CH^I  +  I2  +  HjO. 
\0H 

This  decomposiUon  corresponds  to  that  which  cinnyl  alcohol 
undergoes  when  heated  with  hydriodic  acid.^ 

Cmiftrin,  CH30.CeH,(C8H4.0H)O.CeHii05  +  2HjO,  occurs 
in  the  cambium  sap  of  the  coniferae.^  Its  preparation  has 
already  been  described  (see  vanillin,  Pt.  IV.  p.  345).  It  is 
slightly  soluble  in  cold,  more  readily  in  hot  water  and  alcohol,  but 
i3  insoluble  in  ether,  and  crystallizes  in  stellate  or  rosette-shaped 
groups  of  pointed  needles,  which  become  anhydrous  at  100* 
^d  melt  at  \SS*,  Its  solution  has  a  faintly  bitter  taste  and  is 
Woorotatory.  It  forms  a  red  solution  in  concentrated  sul- 
phuric acid,  which  deposits  an  indigo-blue  resin  on  the  addition 
of  Water.  If  it  be  moistened  with  phenol  and  concentrated 
wilphuric  acid,  it  rapidly  becomes  coloured  a  deep  blue,  the 
change  being  almost  instantaneous  in  the  sunlight.  Pine  wood 
^^  thus  be  employed   to  detect  phenol,  or  the  presence  of 

Tiemann  and  Ilaarmann,  Ber.  Deutaeh,  Chem.  Oea.  vii  608  ;  viii.  1127  ;  xi. 

'67. 

'  H&rtig  and  Kubel,  Zeitschr,  Chem,  1866,  839. 
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a  may  be  asoertaiDed  id  the  various  pines,  which  cmiauL 
K  both  when  &esh  and  ailcr  being  preserved  for  a  considerable 
period. 

3389  Cttidin,  C„H„0,.  occurs  in  cubeba,'  which  are  tbe 
aoripe  £ruiu  of  Piper  Cttlcla,  &nd  separates  from  their  ethereal 
exOact  when  this  is  preserved  for  some  time.'  In  order  to 
prepare  it,  the  powdered  cubeba  are  freed  from  ethereal  oil  bj 
distilUtioa  with  water  and  are  then  extracted  with  boiliti| 
alcobol.  tbe  solreiit  distilled  off  and  the  solution  purified  t^ 
regystalliaatMm.'  It  forms  tasteless  and  odourless  needlei, 
vfakli  lav  scarcely  soluble  in  water  and  melt  at  Ita*  On 
iHstii^  with  caustic  potash  it  U  decomposed  into  protocatechnie 
acid,  acetic  add  aiul  carbon  dioxide,  and  it  is  oxidized  hj 
alkaline  permanganate  solution  to  piperonylic  acid,'  so  that  it 
has  the  following  coostitutioD  : 

CH,/\c^,.CHz=CaCH,.OH, 

NihiumkAim,  CJtt,(NO^,  was  obtained  by  Weidel  hy  the 
aetiaik  cf  nitrag«n  dioxide  on  an  ethereal  solution  of  cubebin; 
il  oystelliMs  in  l^t  yellow  needles,  which  form  a  purp!e-vial«t 
sglntion  in  caustic  potash. 


PHENYLACRYL-COMPOUNDS. 

ClKXAJtALDEHTDE,  C^Hj.CH^ClLCHO. 

1390  Cinnamon  {CittMmomHM  :*ylanicutii)  and  cassia  bark  or 
bwtaidHrinnamon,  which  ia  derived  from  various  species  of  Ciuna- 
momum  growing  in  China  and  the  Indies  and  ore  mentioned  ia. 
the  Pentateuch  and  by  Herodotus  and  other  authors,  were  ( 
sidered  as  the  most  valuable  of  spices  and  were  eagerly  soughi 
after  by  tbe  earliest  travellers  in  the  East  The  essential  oils 
which  aifl  contained  in  them  aud  in  cloves,  were  first  prepared' 

*  8out«i»n  uid  CapiUinc.    ^mi,    CA™_    fA-irw.    xxx'l.    190  ;  SchiaJJl,   Btr. 
tkmttl.  CXtm.  Ih».  X.  IM. 

*  Sehuck,  Jbp.  Phami.  [2],  L  SIS  1  Encclhartll,  ibiJ.  Hi.  1. 

*  fitMr,  Ann.  Cknn.  Fharm.  xxxvl  331. 
«  ViVWrl.  B*i™.  jltaJ.  Ber.  Ixxiv.  877. 

*  roimraiu,  MonaUk.  CHem.  viii.  4Se. 
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the  middle  of  the  sixteenth  centnry  hy  Yalerus  Cordus,  who 
iied  that  these  helong  to  the  few  essential  oils,  which  are 
savier  than  water.* 

Trommsdorff  ohserved  in  1780  that  water  which  has  been 

istilled  over  cinnamon  deposits  a  ciystalline  salt  on  standing, 

rhile  other  chemists  found  that  crystals  gradually  separate  out 

tf  oil  of  cinnamon,  and  these  were  mistaken  for  benzoic  acid  until 

Dumas  and  Peligot,  in  1834,  observed  that  they  are  a  new  acid, 

wUch  they  named  cinnamic  acid  (acide  cinnamique).     They 

ibo  found    that  oil  of  cinnamon  bears  the  same  relation  to 

ifc  as  oil   of  bitter  almonds   or  benzoyl   hydride    to  benzoic 

add,  and   therefore  gave  it  the   name   of  cinnamyl  hydride 

fjufirure  de  cinnamyle)}    It  also  occurs  in  the  essential  oil  of 

Ae  so-called  flowers  of  cinnamon,'  the  unripe  fruits  of  bastard- 

dnnamon.     It  is  remarkable  that  the  leaves  of  the  cinnamon 

tree  contain  eugehol,  but  no  cinnamaldehyde  (p.  197). 

'Cinnamaldehyde  was  first  synthetically  prepared  by  Chiozza, 

vho  had  found  that  cinnamic  acid  decomposes  into  acetic  and 

knzoic  acids  on  fusion  with  potash,  and  therefore  endeavoured 

"to  prepare  cinnamic  acid  or  cinnamyl  hydride  inversely  from 

tte  atomic  groups  contained  in  benzoic  and  acetic  acids."     To 

this  end  he  saturated  a  mixture  of  acetaldehyde  and  benzalde- 

bjde  with  hydrochloric  acid  and  heated ;  oily  drops  separated 

out  and  on  distillation  he  obtained  cinnamaldehyde,  preceded 

by  a  little  unaltered  benzaldehyde  :  ^ 

CeH5.CH0  +  CH3.CHO  =  CeHj.CHi:zCH.CHO  +  Ufi. 

It  may  be  very  easily  prepared  by  allowing  a  mixture  of  10 
pwts  of  benzaldehyde,  15  parts  of  acetaldehyde,  900  parts  of 
water  and  10  parts  of  a  10  per  cent,  solution  of  caustic  soda 
to  stand  for  8 — 10  days  at  a  temperature  of  30°,  the  whole 
being  frequently  agitated  and  finally  extracted  with  ether. '^ 

Kria  obtained  it  by  the  distillation  of  a  mixture  of  calcium 
cmnamate  and  calcium  formate.* 

Oil  of  cinnamon  contains,  in  addition  to  cinnamaldehyde,  a 
Mrocarbon,  which  is  probably  a  terpene,  Cj^Hig ;  these  may  be 

'  Fliiddger  and  Hanbniy,  Pharmeteographia,  2nd  Ed.  219. 
^  Ann,  dhem,  Pharm.  xiv.  60 ;  Ann,  Chim.  Phys,  Ivii.  806. 

•  Malder,  Ann,  Chem,  Pharm,  xxxiv.  147. 

•  Ann.  Chem,  Pharm^  xcTii.  850. 

"  Peine,  Ber,  Dcidsch,  Chem,  Qes,  xvii.  2117. 

•  Ann,  Chem.  Pharm,  c.  104. 


3  »Dii  Peligot,'  by  bringing  ihe 
k  CMaentiateii  nitric  aciij,  the  c 
^Q^ifS^D^  iaaf  fcrarf.  wludi   aepoiatea  out  in 

~    "    M,  utd  is  decomposed  b 
e  anl  lad  tfce  free  alddiTde.    This  characteiiitvj 
1  kas  fnbmbtr  tte  feUowing  coastitutioD : 

>o      . 

UmiH^iiiii  obCMnai  pDie  ciuiamaldebjtle  by  agitatiog  oil  of  I 
B  widi  3  «r  4  ■iiliiiiii  II  «f  &  coocentiatecl  solution  of  Mii  I 
I  sn^fabe;  tW  eampMmd  C«H,.C^,.CH(OH)S0,fii 
[  in  aaks;  whi^  were  dried,  washed  with  aloobiilf^ 

[  with  dilate  sulphuric  acii? 
g  to  ftiae,  SB  Bleotwlic  SDiation  of  50  parts  of  oil  of 
■  is  agitated  with  90  puts  of  a  60  per  cenL  solutioiioF 
1  snlpbite,  and  tbe  compoaod,  after  washiug  with 
,  decampoeed  with  salpfaaric  acid,  40  cb.  cm.  of  tliis.  ' 
dilated  with  »a  equal  volume  of  wat^-,  being  employed  fnr 
e*«T7  100  A.  cm.  of  tbe  sulphite  solution.  The  aldehyde  a 
tben  distiOed  with  steam,  the  tlistillate  extracted  with  eUiu 
Utd.  after  the   erapontaoD  of  the   ether,    fractionated   under 


Cinnamaliiehyde  t5  a  colourless,  very  pleasant  smelling  liquid, 
which  decomposes  on  distillation  at  the  ordinary  pressure,  but 
boils  without  alteration  at  130'  under  a  pressiire  of  30 — 40  ram. 
(Peine).  When  it  is  added  to  a  solution  of  a  salt  of  rosaniline, 
which  bas  been  decolourized  by  sulphurous  acid,  a  deep  yellow 
colouration  is  produced,  which  soon  passes  into  violet-red.* 

HydrocimiamvU  or  Cinnamidtnediamitif,  (CgHj-CHzizCH, 
CH)jN(,  was  prepared  by  Laurent  by  the  action  of  ammonia 
on  oil  of  cinnamon.^  In  order  to  prepare  it,  pure  cinna- 
maldehyde  is  dissolved  in  3 — 4  volumes  of  absolute  alcohol  and 
dry  ammonia  passed  into  the  cooled  solution.  After  twenty- 
■  four  hours  the  cryBtallioe  paste  is  washed  with  dilute  alcohol, 
V  disBolvi-d  in  alcohol  and  treated  with  au  excess  of  hydrochloric 
tacid.      The   salt  C;,H„N;C1H  +  3HjO   separates  out  and  is 


'  Ann,  Chem.  Pbarm. 

=  Jbid.  l«xx»,  271. 

>  Ber.  DtvlKh.  Chem.  Gw.  xvii.  3109. 

•  Si-hmidt.  BtT.  XimUeh.  Chem.  Oa.  i: 

*  JoKrn.  Pratt.  Chem.  [IJ.  xxvii  800. 
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&en  dissolved  in  an  additional  quantity  of  alcohol  and  pre- 
^pitated  in  tabular  crystals  by  the  addition  of  ether.  If  am- 
inonia  be  added  to  the  hot  alcoholic  solution,  hydrocinnamide 
dystallizes  out  on  cooling  in  white  needles,  melting  at  106^ 
It  is  also  formed  when  aqueous  ammonia  is  repeatedly  agitated 
with  an  ethereal  solution  of  cinnamaldehyde  during  several 
weeks  (Peine). 

Cinnamaldaxime,  CeH^.CHzzCH.CHzzNOH,  is  formed  by 
the  action  of  hydroxylamine  on  the  aldehyde,  and  crystallizes 
from  hot  water  or  benzene  in  very  fine  needles,  melting  at 
134"— 136^1 

Cinnamidene-aniline,  CgHg.CH — CH.CH — NCgH^,  is  obtained 
by  heating  cinnamaldehyde  with  aniline.  It  crystallizes  from 
hot  alcohol  in  yellow  plates,  melting  at  109^  and  is  converted  into 
phenylquinoline,  Cj^HuN,  by  heating  with  hydrochloric  acid.* 

^  formed  when  cinnamaldehyde  and  phenylhydrazone  or  their 
^Jcoholic  solutions  are  mixed,  and  crystallizes  in  yellow  needles 
^t  plates,  melting  at  166^* 

Bramoditnafnaldehyde  or  Phenylbromacrylaldehyde,  CgHg.CBr 
^^H.CHO.  Cinnamaldehyde  combines  with  bromine  to  form 
'phmyldibromopropicmaMehydey  CgHg.CHBr.CHBr.CHO,  a  crys- 
talline substance,  which  has  a  characteristic  odour  and  causes  a 
flow  of  tears.  It  readily  decomposes  with  formation  of  phenyl- 
bromacrylaldehyde,  which  crystallizes  from  alcohol  in  thick 
tablets  and  from  ether  in  large,  very  lustrous,  monosymmetric 
prisms,  melting  at  72** — 73^  Its  phenylhydrazone  forms  broad, 
lustrous  plates  which  turn  brown  in  the  air,  become  dark 
coloured  at  122°  and  melt  at  129** — 130°.  It  is  converted  into 
a-bromocinnamic  acid  by  oxidation.^ 

2391  OrthonUrocinnamaldehyde  or  Orthonitrophenylacrylalde- 
hyd^y  CgH^(N02)CH — CH.CHO,  was  first  synthetically  prepared 
by  Baeyer  and  Drewsen  from  orthonitrobenzaldehyde  ;  this  body 
combines  with  acetaldehyde  to  form  the  aldehyde  of  orthonitro- 
/8-phenyl  lactic  acid,  which  loses  water  on  boiling  with  acetic 
anhydride :  * 

C«H,(N0^CH(0H)CH8.CH0=CeH,(N02)CH=CH.CH0+H,O. 

^  Bornemann,  Ber,  DeiUsck.  Chcm.  Oes.  xix.  1512. 

'  Dbbner  and  v.  Miller,  ibiii,  xvi.  1664  ;  Ptine,  ibid,  xviL  2117. 

'  Fischer,  ibid.  xvii.  576 ;  Peine,  loc.  cU. 

^  Zincke  and  y.  Hagen,  Ber,  DcuUch.  Chem,  Ges.  xvii.  1814. 

»  Ibid.  xvL  2205. 

VOL.  Ul. — PART  V.  T? 


210  AROMATIC  COMPOUNDS. 

Orthonitrocinnamaldehyde  is  also  fonned,  together  with  the 
para-compound,  when  25  grms.  of  cinnamaldehyde  are  graduallj 
nin  into  a  well  stirred  and  well  cooled  mixture  of  500  grma 
of  sulphuric  acid  and  20  grms.  of  saltpetre.     On  pouring  into 
water,  the  nitrated  aldehydes  separate  out  in  flakes.  The  mixture 
is  recrystallized  from  hot  alcohol  and  is  then  redissolved  in  boil- 
ing absolute  alcohol  and  heated  with  an  equal  volume  of  add 
sodium  sulphite   sohition.     The   compound  of   the   para-nitro- 
aldehyde  partially  separates  out  on  cooling  and  is  completdy 
precipitated  by  adding  salt  and  allowing  the  solution  to  stand 
for  twenty-four  hours.     The  liquid  is  then  filtered,  diluted  with 
10  volumes  of  water  and  the  ortho-compound  precipitated  with 
concentrated  sulphuric  acid,  the  last  traces  being  extracted  with 
benzene.^ 

Orthonitrocinnamaldehyde  crystallizes  from  hot  alcohol  in 
fine  needles,  which  melt  at  127**  and  are  readily  soluble  in  boil- 
ing water.  Its  hydrazone  forms  Bordeaux-red  needles,  melting 
at  157•5^ 

Paranitrocinnamaldehyde  was  prepared  by  Gohring  by  boiling 
the  aldehyde  of  paranitro-)8-phenyl-lactic  acid,*  and  is  also 
obtained  by  the  decomposition  of  its  sodium  sulphite  compoond. 
It  crystallizes  from  alcohol  or  hot  water  in  long  needles, 
which  melt  at  141° — 142°.  Its  phenylhydrazone  forms  orange- 
red  crystals,  melting  at  180° — 181°  (Diehl  and  Einhom). 

Mctanitrodnnaynaldehydc  is  formed  when  100  grms.  of  meter 
iiitrobenzaldehyde  are  dissolved  in  two  litres  of  alcohol  and 
treated  with  four  litres  of  water,  35  grms.  of  acetaldehyde  and 
70  grms.  of  10  per  cent,  caustic  soda  solution.  The  precipitate 
is  filtered  off  after  twelve  hours,  washed  with  ether  and  recrystal- 
lized from  hot  dilute  alcohol  It  is  thus  obtained  in  long,  thin 
prisms,  while  it  crystallizes  from  hot  water  in  fine  needles, 
melting  at  116*.  Its  phenylhydrazone  forms  garnet-red  tablets, 
melting  at  160°.* 

a-Nitrophenylbromacrylaldehyde,  CeH/N02)CBr=CH.CHO,  is 
obtained  together  with  the  following  compound  by  the  nitration 
of  phenylbromaciylaldehyde  (Zincke  and  v.  Hagen).  The  two 
isomerides  are  separated  by  recrystallization  from  a  mixture  of 
benzene  and  petroleum-spirit,  in  which  the  a-compound  is  the 
less   soluble.     It   forms  yellowish,  foliaceous  needles  or  more 

'  Diehl  and  Einhom,  Bcr,  DciUitch,  Chrm,  Ges,  xviii.  2235. 

'  Ihid.  xviii.  371. 

•  Kiukelin,  ibul.  xviii.  483. 
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crystals,  which  melt  at  136°.  Its  hydmzone  is  ruby- 
tnelteat  154°.  Reducing  agents  convert  the  a-compoiinil 
i  base,  the  hydrochloride  of  which  forma  ahnost  black 


iehydc  crystallizea  in  long,  yellowish, 
Hit  needles,  melting  at  90° — 97°.  Ita  hydrazone  forma 
ellow  plates,  which  melt  with  decomposition  at  134°. 
'ophenyibromacTylaldchyde  is  prepared  by  the  addition  of 
to  raetanitrocinnamaldehyde  and  decomposition  of  the 
with  hot  sodium  acetate  solution.  It  crystaUizes  from 
n  long,  fine  needles,  melting  at  90°,  and  its  hydrazone 
Iden-yellow  plates,  which  melt  at  120°  (Kinkelin). 


AMIC  ACID  OR  ^.PHENYLACRYLIC  ACID, 
C„Hj.CIt::^H.CO,H. 

This  acid  was  for  a  long  period  mistaken  for  benzoic 
;  after  Dumas  and  Peligot  had  shown  that  a  character- 
t  ia  formed  by  the  oxidation  of  oil  of  cinnamon,  it  was 
lEt  the  acid  contained  in  liquid  styras,'  Peru  balsam  * 
1  balsam  ia  also  cinnamic  acid^ 
jura  in  atyrax  partly  in  the  free   state  and  partly  aa 

or  cinnyl  cinnamate,  while  the  balsams  contain  the  free 
nmpanied  by  the  benzyl  ether  of  cinnamic  and  benzoic 

Both  these  acids  have  also  been  found  in  Sumatra 
;'  cinnamic  acid  also  occurs,  according  to  Eijkraan,  in 
es  of  the  Japanese  garden  plant  Enlcyantlins  japonicus,^ 

been  found  by  Heckel  and  Schlagdenhauffen  in  Gldbu- 
lypum  anil  Glotndaria  vidgaris? 


mUine,  ZeihehT.  Chem.   1S69,  156  ;  Erant,  Bcr.  Dcaixk.  Chem.  Get. 

1 1   Fremy,  loc.  eil.  ;   DeTillo,  jinn.   Chem.  Fhann,  xliv.  301  ;  Kopji, 

tS9 :  Biwe,  Ber.  Deidieh.  Chan.  Oct.  ix.  630. 

lir,  JaMraber.  Chan.  1S61,  400. 

l«nd  lAutrniann,  Ann.  Chrm.  Pharm.  cxix.  13S. 

OeiUteh.  Chan   Gfs.  xx.  lief,  ««. 

CMia.  Wy».  [5],  xiviii,  07. 


212  AROMATIC  COMPOUNDS. 

Bertagnini  obtained  it  synthetically  by  heating  benzaldehyde 
with  acetyl  chloride  to  120°— 130** :  ^ 

CeH5.CH0  +  CH3.C0a  =  CeHg.CHzzCHCOa  +  H,0  = 

CeH5.CH=zCaC0.0H  4  HCL 

It  is  also  formed  when  benzaldehyde  and  glacial  acetic  acid  are 
heated  together  to  16°  in  presence  of  hydrochloric  acid  or  zinc 
chloride.* 

It  may  also  be  obtained,  acccording  to  Swarts,  by  the  action 
of  carbon  dioxide  on  a  mixture  of  a-bromostyrolene,  C^RfiHzz 
CHBr,  and  sodium.  Erlenmeyer,  who  repeated  this  experiment 
only  obtained  a  mixture  of  phenylpropiolic  add,  C^Hg.C^C.COjH, 
and  phenylpropionic  acid.  The  first  of  these,  which  was  then 
unknown,  was  probably  mistaken  by  Swarts  for  cinnamic  acid' 

Ferkin  has  found  that  the  acids  of  the  cinnamic  series  may 
be  synthetically  prepared  by  heating  benzaldehyde  with  the 
anhydride  of  a  fatty  acid  and  the  anhydrous  sodium  salt  of  the 
fatty  acid.  In  order  to  prepare  cinnamic  acid  in  this  way,  a 
mixture  of  1  part  of  sodium  acetate,  2  parts  of  benzaldehyde 
and  3  parts  of  acetic  anhydride  is  boiled  for  a  day  or  heated 
for  five  to  six  hours  in  a  sealed  tube  at  180*".  The  product  is 
boiled  with  water  to  volatilize  any  unaltered  benzaldehyde,  and 
the  impure  cinnamic  acid,  which  crystallizes  out  on  cooling,  is 
washed  and  dissolved  in  hot  sodium  carbonate  solution;  the 
liquid  is  allowed  to  cool  and  is  then  filtered  in  order  to  remove 
an  oily  impurity,  the  cinnamic  acid  being  precipitated  with 
hydrochloric  acid  and  finally  crystallized  from  dilute  alcohol 

The  formation  of  the  cinnamic  acid  may  be  expressed  by  the 
following  equation : 

CH3.COV  CeH,.CH=CH.COv 

2aHe.CH0  +  >0  =  >0  +  2H.0. 

CH3.C0^  CeH5.CHz=CH.C0/ 

According  to  this,  cinnamic  anhydride  is  formed  and  is  then 
decomposed  by  the  boiling  with  water.  When  acetic  anhydride 
and  benzaldehyde  are  heated  together,  however,  no  cinnamic 
acid  is  formed,  benzidene  diacetate,  CgH5CH(OCO.CH3)2  (Pt.  IV. 
p.  137),  being  in  this  case  the  product.  What  then  is  the 
jfunction  of  the  sodium  acetate  ?     Perkin  has  found  that  it  can 

'  Ann.  Chem.  Pharm,  c.  125. 

2  Schiir,  Bcr,  DetUsch.  Chem,  Gcs,  iii.  412. 

»  Ibid,  xvi.  152. 


e  replaced  by  feulyrate  or  valerate  without  affecting  the  produc- 

Uon  of  cionamic  acid ;  these  salts  therefore  appear  either  to  act 

rely  as  dehydrating  ageuta  or  to  bring  about  a  decomposition 

F  the  benzidene  diacetate  which  is  first  formed.' 

Perkin  succeeded  in  preparing  tlie  homologuea  of  cinnamic 

cid  by  employing  other  anhydrides,     Fittig  on  the  other  hand 

ind  that  when  benzaldehyde  is  heated  with  acetic  anhydride 

tad  the  sodium  salt  of  a  liighcr  fatty  acid,  an  acid  is  formed, 

Mich  must  be  looked  upon  a^  a  condensation  product  of  this 

pigher  acid  with  benzaldehyde,  and  concludes  from  this  that 

inhydride  has  merely  a  dehydrating  action  and  that  the 

idiom    salt    enters    into    the    reaction,   cinnamic   acid    being 

lierefore  formed  accoixling  lo  the  following  equation : ' 

IC^Hs-CHO  +  CHg-CO^Na  =  CoH5.CHzrCH.COjNa  +  Hp. 

r  Since,  however,  the  lower  acids  are  stronger  acids  than 
leir  higher  homologues,  it  appears  moro  probable  that  the 
"■odium  salts  of  the  latter  are  decomposed  by  the  anhydrides  of 
the  lower  acids,  the  final  product  being  always  a  condensation 
product  of  benzaldehyde  with  the  higher  acid,  whether  this 
ia  originally  present  in  the  form  of  anhydride  or  sodium  salt.* 

Slocum  and  Fittig  have  now  ascertaiiiel  that  when  benzalde- 
hyde ia  heated  with  acetic  anhydride  and  sodium  butyrate  to 
ItJO*,  phenylangelic  acid  ia  tho  only  product,  while  cinnamic 
acid  ia  also  formed  at  a  higher  temperature.  Fittig,  therefore, 
maintains  his  view  that  the  reaction  takes  place  between  the 
benzaldehyde  and  the  sodium  salt,  while,  on  the  other  band,  Perkin 
has  shown  that  isobutyric  anhydride  is  formed  when  acetic 
anhydride  and  sodium  isobutyrate  are  heated  together.  Fittig 
has  also  proved  that  in  many  cases  an  hydroxy-acid  is  first  formed 
and  is  then  converted  into  an  acetyl  derivative  by  the  acetic 
anhydride.  Phenyl-lactic  acid  would  thus  be  the  first  product 
f  the  action  of  sodium  acetate  on  benzaldehyde : 


CflHj.CHO  +  CIL,.CO,Na  =  C,H^.CH: 


OH 
CHj.COjNa' 


acid   or    its    acetyl    derivative,   acetylphenyl-lactic   acid, 
Wild  then  decompose  at  a  higher  temperature  into  cinnamic 


'  Jmim.  Chan.  Soc.  1877,  L  8S8. 
'  Her.  Deutsch.  Chem.  Ges.  xiv.  14. 
*  TicmiiDu  and  Kraax,  ibid.  xv.  2061. 
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acid  and  water  or  acetic  acid.  Fittig  and  Slocum  were  unable 
to  prove  the  formation  of  either  of  these  acids,  since  they  are 
converted  into  cinnamic  acid  at  a  temperature  below  that  at 
which  benzaldehyde  acts  upon  sodium  acetate.^ 

That  they  are  actually  formed  at  one  stage  of  the  reaction  is 
proved  by  the  fact,  that  when  sodium  isobutyrate  is  employed, 
phenylhydroxypivalic  acid,  CeHg.CHCOBQCCCHj^^COjH,  which 
is  incapable  of  simple  conversion  into  cinnamic  acid,  is  formed. 
The  accuracy  of  this  view  is  also  confirmed  by  the  following 
reaction.  When  benzaldehyde  is  heated  with  acetic  anhydride, 
benzidene  diacetate  is  formed,  as  has  already  been  mentioned. 
If  this  be  heated  with  sodium  acetate,  cinnamic  acid  is  formed,' 
and  can  be  even  more  readily  obtained  by  heating  benzidene 
chloride  with  sodium  acetate,^  the  diacetate  being  however  the 
first  product,  as  is  also  the  case  in  Ferkin's  reaction. 

In  order  to  explain  the  conversion  of  this  substance  into 
cinnamic  acid,  ive  must  assume  that  in  the  presence  of  sodium 
acetate  it  passes  into  the  metameric  acetylphenyl-lactic  add, 
which  immediately  undergoes  decomposition  :  * 

.O.CO.CH3  .O.CO.CH3 

\O.CO.CH3  \CH2.C0.0H 

CeH5.CH=CH.C0.0H  +  HO.CO.CH3. 

Cinnamic  acid  is  also  formed  when  benzaldehyde  is  heated  to 
140°  with  malonic  acid  :^ 

CeH,.CHO  +  CHgCCOjH)^  = 
CeH,.CHzi:CH.C02H  +  COg  +  H^O. 

Cinnamic  acid  was  formerly  prepared  from  liquid  styrax,  but  is 
now  manufactured  by  the  method  discovered  by  Caro,  which 
can  also  be  used  for  the  preparation  of  substituted  cinntomic 
acids  by  the  employment  of  substitution  products  of  benzidene 
chloride.® 

Properties. — Cinnamic  acid  dissolves  in  3500  parts  of  water 
at  17°;  it  is  much  more  readily  soluble  in  boiling  water  and 
crystallizes  from  it  in  lustrous  plates,  while  it  separates  from 

^  Ann.  Chcm.  Pharm.  ccxxvii.  48. 

'•*  C.  Konig,  Ber.  Deuisch.  Chcm.  Ges.  xv.  266. 

'  H.  Caro,  Private  conimunication. 

*  Perkin,  Journ.  Clienu  Soc.  1886,  i.  317. 
^  Michaol,  Amer.  Chan.  Jaiim,  v.  205. 

*  £cr,  DetUsch,  Chan.  Qes.  xv.  969. 
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Icohol  in  monosymmetric  prisms,  melting  at  133V  It  aublimea  I 
n  a  similar  manner  to  benzoic  acid  but  somewhat  less  readilyi  I 
8  Tobtile  in  steam  and  boils  at  300° — 304°,  but  partially  tlecom-  J 
UKB  oa  continued  boiling  into  styrolene  and  carbon  dioxide.  1 
Ivodergoes  the  same  decompositioa  when  heated  with  lima  I 
f  Wyta,  benzene  being  also  formed.^     It  also  yields  benzene  1 
leonsiderable  quantity  on  fusion  with  caustic  soda,^  while  it  ia   I 
Mved  into  benzoic  and  acetic  acids  when  caustic  potash  is  I 
teiloyed.*     Oxidizing   ngents   convert  it   first  into  benzalde-   I 
Me,  80  that  it  can  in  this  way  be  readily  distingubhed  from  J 
^aoic  acid.^     When  taken  internally  it  undergoes  oxidation  I 
id  appears  in  the  urine  as  htppuric  acid.°    It  ia  converted  into  I 
pdrocinnamic  acid  by  sodium  amalgam  and  water. 
B393  The  Cinnamatcs.     These  salts,  which  resemble  the  ben- 
bes.  Lave  been  chiefly  investigated  by  Hcrzog '  and  Kopp.' 
Ib  salts  of  the  alkali  metals  combine  with  cinnamic  acid  to 
ttu  so-called  acid  salt^. 

Mffirf  saliitm  einnaviate,  C^HjNaOj  +  C^HgOj,  was  prepared   ' 
f  Perkin  by  beating  benzaldehyde  in  a  sealed  tube  with  acetic   I 
ifcydride  and  sodium  acetate.   It  forms  a  white,  opaque  mass  and 
"decomposed  by  water  into   the  normal   salt   and   cimiamio 
id. 

^Calcium    cinnamate,    (CgHjOj),Ca  +  SH^O,    crystallizes    in    I 
IBdles,  which  dissolve  in  608  parts  of  water  at  17'5°  (Kraut). 
'\BaTium  cinnamate,  (C(,H,Oj)jEa  +  2HjO,  is  even  less  soluble   I 
isa  the  calcium  salt  and  crystallizes  from  hot  water  in  plates.      I 
The  soluble  salts  give  a  yellow  precipitate  with  ferric  chloride, 
bmay  be  distinguished  from  benzoic  acid  and  atropic  acid  (p.   I 
9)  by  the  fact  that  its  soluble  normal  Ealta  give  an  immediate 
j^pitate  with  manganese  chloride. 

Methyl  dnnamaie.  CbHjOj(CHj),  forms  crystals,  which  have  I 
rery  pleasant  odour,  melt  at  334°  and  boil  at  2G3°.*  1 

'Sthyl  cinnamate,  Ci,H,Oj(CjIIj)  ia  a  pleasant  smelling  liquid,  J 
Bing  at  271°  {AuachUtz  and  Kiunicutt),  which  ia  contained  in  I 
nid  styrax.  I 

'  Kraut,  Ann.  Chom.  Fharm.  cxlvii.  112.  I 

*  Howard,  Jakrab.  Chen.  1800,  303.  I 

■  Bnrth  and  ScliKder,  Ber.  Dttttsch.  Chun.  a<Li.  xii.  12S7.  I 

*  Cbiona,  .^nn.  Chjnn.  Phana.  txxxvi.  2dl  ;  ICntut,  1<K.  cil.  I 

*  Slenhoiue,  ibid.  Iv.  1.  I 

*  Erdmann  and  Uaichaod,  ibid.  xliv.  3H.  I 
'  Jrck.  Pharm.  xi.  159.  ■ 

■  Jahrcib.  Chcm.  ISfll.  418.  ■ 

*  AnachiiU  and  Kiuuii^ntt,  /Si-r.  Deulsch.  CIkiii.  <h'.  si.  ISSCP.  I 
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Bentjfi  famamafa  or  CiHmtmfim,  C,HiOj(CjH.),  is  a  oasti- 
liu.-i)t  ot  Pern  bftlsMn  and  is  formed  wheo  sodiaca  ciDnanmle  i> 
heated  witli  betc^l  cUoride.*  It  ajstalliaes  in  prisms,  vLick 
melt  aX  39'. 

Cimmfl  dmmamaU  or  Sfrvdii,  C^UrOfCCBH,).  is  the  chirf 
constitaeDt  of  liquid  ttjnx ;  it  is  best  isolated  from  tMi  hj 
filtctiag  bot  tbnngfa  a  doth  and  trituiatiog  tlie  filtrate  with 
cold  petroleDtD-epiTit.  One-half  of  the  liquid  is  then  distilled  lA 
aod  the  soIatiuQ  filtered  from  the  precipitate,  which  consisU  of 
the  ethyl  cimiamste^pheiiytpropylcinDainate  and  a  portion  of  tin 
styracio.  The  clear  liquid  deposits  the  styracio  on  standing  io 
dazzling  white,  fascicular  crystals,  which  melt  at  +i°  (v.  Miller). 

When  it  ia  treat«d  Id  ethereal  solution  with  bromine,  phmjl- 
dH^omoprcpi/l  cinnamaU,  0,HyOj(C,iyBrj).  is  the  first  product 
It  crys^izes  in  small  plates  and  is  converted  hy  zinc  and  hydro- 
chloric acid  into  phenylpropyl  cimtamaif.  CjH,0,(CjHj.C,^ 
which  is  thos  obtained  pure.  It  is  a  liquid,  which  decompOM 
on  distillation. 

The  tetrabromide,  CaEI^BrjOjCC^HaBfj),  is  formed  by  tha 
further  action  of  bromine  on  styracin  as  a  white,  re^ooni 
mass,  which  is  reduced  to  phenylpropyl  hydrocionamate  when  its 
ethereal  solution  is  agitated  with  sodium  amalgam  and  «-at^J.' 

CinTiamyl  oxide  or  Cinnamic  ankj/itrUle,  (C^j.CjHyCO)(0, 
was  prepared  by  Gerhardt  by  the  action  of  cinnamyl  cliloridc  on 
anhydrous  potassium  oxalate.  It  is  almost  insoluble  in  colJ 
alcohol  and  separates  from  hot  alcohol  as  a  crystalline  powder, 
which  melts  at  12.T. 

Mixed  anhydrides,  which  are  very  unstable,  are  formed  wbea 
sodium  cinnamate  is  treated  with  acetyl  cblonde  or  benioyL 
chloride. 

Ciniiamyl  chloriiU:  QB\l^.C^i.COC\,  is  formed  hy  tlie  actioa 
of  phosphorus  pentachloride  on  cinnamic  acid  ;  it  dbtils  at 
170° — 171°  under  a  pressure  of  58  mm.  almost  without  decom- 
jMisition,  and  solidifies  on  cooling  to  a  yellowish,  ciystalline  mass 
which  melts  at  35— 36V 

Cinnamamide,  CaHj.CoHj.CO.NH^,  is  obtained  by  treating  the 
chloride  with  ammonia ;  it  crystallizes  torn  bot  water  in  plates^ 
which  melt  at  lilfi".' 

'  (Iriiiii'iir,  ZtilMhr.  Chem.  1BI19,  1B7. 
'  V,  Miller,  Jim.  CVm,  Pitnn,  obtxxix.  SiS. 
'  RoiUwlii,  aid,  clixviti.  2H  ;  CLUseu  anil  Aiitn 
Gf,.  xiii.  9134. 
*  Itouum,  Juhrrtb.  Chnii.  IPiJfl,  Srt2, 


CinnammiiCril,  ChHj.CjHj.CN,  is  formed  when  the  amido  is 
ivith  phosphorus  chloride  *  and  whea  cinnamic  acid  is 
lulled  with  lead  thiocyaoate.*  It  is  a  liquid,  which  boils  at 
4" — 255°  and  solidifies  to  a  mass,  which  melts  at  11°. 
fhmylalU^ylamidoxime.  CBH,.CH^CaCCNOH)NHj,  is  the 
nduct  of  the  comhination  of  the  nitril  with  hydroxylamine 
d  crystallizes  from  dilute  alcohol  in  pointed  prisms,  melting 

Di^yrmic  and-,  CitH„Oj,  is  prepared  by  heating  1  part  of 
acid  with  4<  parts  of  sulphuric  acid  and  4  parts  of 
for  some  tiiDe : 

Distyroleoe  is  also  formed  in  this  reaction. 
Sistyrenic  acid  is  an  amorphous  mass,  which  is  slightly  soluble 
water,  readily  in  alcohol,  softens  when  heated  and  becomes 
nplet«ly  liquid  at  50^  It  can  be  distilled  almost  without 
Komposition,  forms  amorphous  salts  and  is  oxidized  to  beuzoio 
will  by  chromic  acid  solution.* 


HALOGEN  DERIVATIVES  OF  CINNAMIC  ACID. 

»394  The  hydrogen  both  of  the  nucleus  and  the  eidc-chain 
of  cinnamic  acid  may  be  replaced  by  halogens.  The  compounds 
cf  the  latter  class  will  he  described  under  phenylhydrosy  aery  lie 
awij,  Those  w  hich  contain  halogens  in  the  nucleus  have  been  pre- 
pared from  amidocinnamic  acid  by  means  of  the  diazo-reaction  ; 
they  crystallize  for  the  most  part  badly,  in  contradistinction  to 
'he  corresponding  derivatives  of  hydrocinnamic  acid.° 


Chlohocinnamic  Acids,  C^fi\.Q^^CO^. 

Meltiog-point. 
Ortbo,  indistinct,  yellow  crystals  ....  200° 

Meta,  indistinct,  yellowish  needles  .    .    .  167° 

Para,  yellowish,  crystalline  mass  ....      240° — 242° 

ij  RoMnm,  ZeiUchr.  Chfm.  1866.  383. 

?  ILfam,  Ber.  DcuHrA.  Chan.  Oa.  ivii.  1768. 

P  WoUr,  iiW.  xix.  1507. 

■  biliMtui  »nil  Fitti((,  AniK  Chem.  Pharn.  tc\y'\.  170. 

BOthricl,  BCT.   DeiiUck.   Chan.  ft*,  iv.  22!ll ;  OsljtEul  wid  Iltrzlwrg,  ifiut 
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Bkomocinnamic  Acids,  CqK^Bt.CJ3^CO^K. 

Melting-poiat 

Ortho,  fine,  flat  needles 21 T— 213" 

Meta,  long,  faintly  yellow  needles   .    .    .      178** — 179** 
Para,  yellow  or  brownish  needles    .    .    .       251** — 253** 


lODOCINNAMIC  AciDS,  CgHJ.C,H2.C0jH. 

Ortho,  crystals 212° — 214* 

Meta,  melts  with  decomposition  at     .    .  181** — 182** 
Para,    indistinct    crystals;     decomposes 
without  fusion. 

These  compounds  are  converted  into  the  correspond  ^fl(r 
derivatives  of  hydrocinnamic  acid  by  heating  with  hydricx/ic 
acid  and  amorphous  phosphorus. 

Fhcociniiamic  acid,  CQH^F.G^Si-CO^,  is  obtained  in  a  sinLxJar 
manner  to  fluorbenzoic  acid  and  crystallizes  in  white,  lustrous 
needles,   which    are   readily   soluble   in   water    and    volatilize 
without  decomposition  on  heating.^ 


NITROCINNAMIC  ACIDS,  CJl^(iiiO^C^B.^CO^ 

2395  Beilstein  and  Kuhlberg  found  that  the  cinnamonitric 
acid  or  nitrocinnamic  acid,  which  had  been  prepai*ed  by 
Mitscherlich  by  the  nitration  of  cinnamic  acid,^  and  which  is 
also  formed  by  the  action  of  nitric  acid  on  cinnyl  alcohol,'  is  tbc 
para-compound  and  that  the  ortho-derivative  is  simultaneously 
formed.**  In  order  to  prepare  it,  1  part  of  cinnamic  acid  is 
dissolved  in  5  parts  of  nitric  of  sp.  gr.  1*48,  the  solution  poured 
into  snow  and  the  precipitate  repeatedly  extracted  with  boiling 
alcohol,  which  dissolves  the  ortho-acid  and  a  portion  of  the 
para-compound.  Their  ethyl  ethers  are  then  prepared  by  passing 
a  current  of  hydrochloric  acid  through  the  solution,  and  are 

'  Griess,  Ber,  Dnitsch.  Chem,  Oas,  xviii,  960. 

-  Jmirn.  Prdkl.  Chem.  fl]  xxii.  192  ;  Kopp,  ibicL  xll  425. 

»  Wolff,  Ann,  Chan,  Pharm.  Ixxv.  803. 

*  Ihid.  clxiii.  12G. 
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^parated  by  means  of  cold  alcohol,  in  which  that  of  the  ortho- 
2tcid  is  readily  soluble  while  the  para-ether  is  almost  insoluble.^ 
The  separation  may  be  more  rapidly  effected  by  converting  the 
crude  product  directly  into  the  ethers,  separating  these  by  alcohol 
and  hydrolyzing  with  sodium  carbonate  solution.^ 

Orihcnitrocinnamic  add  is  also  formed  when  orthonitro- 
benzaldehyde  is  boiled  with  acetic  anhydride  and  sodium  acetate  ^ 
and  when  orthonitrobenzidene  chloride  is  heated  with  sodium 
acetate.^  It  crystallizes  in  needles,  which  melt  at  240^  are 
insoluble  in  water  and  only  dissolve  slightly  in  cold  alcohol  Its 
solution  in  concentrated  sulphuric  acid  becomes  coloured  blue 
an  standing  or  when  gently  warmed.*  Chromic  acid  solution 
oxidjzes  it  to  orthonitrobenzoic  acid. 

If  it  be  brought  into  bromine  or  submitted  to  the  action  of 
bromine  vapour,  combination  takes  place,  but  does  not  occur 
'when  the  operation  is  carried  on  in  the  sunlight.  The  ortho- 
nUrophenyMihromopropionic  add,  CgH^(N02)CHBr.CHBr.C02H, 
wliich  is  thus  obtained,  crystallizes  from  benzene  in  short 
needles,  which  melt  with  decomposition  at  about  180",  a  trace 
of  indigo  being  formed.  It  forms  a  colourless  solution  in 
alkidis,  which  becomes  yellow  after  some  time  or  on  heating, 
ot'honitrophenylpropiolic  acid  and  then  isatin  being  formed. 
W'hen  the  aqueous  solution  is  heated  with  caustic  soda  solution, 
^  small  amount  of  crystallized  indigo  blue  is  obtained,  while  indol 
^  formed  when  the  acid  is  heated  with  zinc  dust  and  caustic  soda 
C^aeyer). 

MhyUyHhonitrodrmamatc,  C(jH^(N02)C2H2.C02.C2H5,  forms 
^^Un  needles  or  rhombic  crystals,  melting  at  44°  (Baeyer). 

Metanitrodnnamic  add  is  obtained  by  boiling  metanitro- 
^nzaldehyde  with  acetic  anhydride  and  sodium  acetate.  It 
^^^staUizes  from  alcohol  in  fine  needles  and  is  precipitated  from 
^^  ammoniacal  solution  by  sulphuric  acid  as  a  snow-white 
^^stalline  powder,  melting  at  196° — 197°.^  It  yields  metanitro- 
t^nzoic  acid  on  oxidation. 

£thyl  meianitrodnnamate  crystallizes  from  alcohol  in  long, 
pointed  needles,  melting  at  78° — 79°. 

'  Morgan,  JaJiresb,  Chcia.  1877,  788. 

*  Mnlfer,  Ann,  Chem.  Pharm.  ccxii.  124. 

'  Gabriel  and  Meyer,  Ber,  Deutsch,  Chevu  Gfcs.  xiv.  830. 

*  Bad.  Anilin-  und  Sodafabrik,  ibid.  xv.  969. 

*  Baeyer,  Ber,  DetUseh.  Chein,  Ges,  xiii.  2267. 

«  R.  Schiff,  ibid.  xi.  1782 ;  Tiemann  and  Oppermann,  ibid.  xiii.  2060 ;  Fried- 
loader  and  Lazarus,  Ann.  Chcm.  Pharm.  ccxxix.  233. 
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Paranitrocinnamic  acid  is  only  slightly  soluble  in  boiling 
alcohol,  from  which  it  crystallizes  in  prisms,  melting  at  288V 
Chromic  acid  oxidizes  it  to  paranitrobenzoic  acid. 

JElhyl  paranitrodnnamate  forms  very  fine  needles,  which  melt 
at  138*5''  and  are  almost  insoluble  in  cold  alcohol  and  ether. 


AMIDOCINNAMIC  ACIDS,  C^/ 

\CH  =  cacx),H. 

2396  Orthamidocinnamic  add  cannot  be  prepared  by  tbe 
reduction  of  orthonitrocinnamic  acid  with  ammonium  sulphide 
or  tin  and  hydrochloric  acid,  since  its  inner  anhydride,  caito- 
styril,  is  always  formed.  It  is  readily  obtained  however  by 
treating  the  solution  of  the  nitro-acid  in  caustic  baryta  with 
ferrous  sulphate.* 

In  order  to  prepare  it,  150  grms.  of  orthonitrocinnamic  arid 
and  2,100  grms.  of  crystallized  barium  hydroxide  are  dissolved 
in  30  litres  of  hot  water,  1,400  grms.  of  ferrous  sidphate  are 
added  and  the  whole  heated  to  95** — 100°  for  two  hours.  Carbon 
dioxide  is  then  passed  through  the  liquid  and  the  filtrate  con- 
centrated ;  barium  amidocinnamate  crystallizes  out  and  a  second 
crop   is   obtained  by  evaporation  of  the  mother-liquor.    The 
total  quantity  is  dissolved  in  750  cb.  cm.  of  hot  4  per  cent 
hydrochloric  acid,  the  barium  precipitated  with  sodium  sulphate, 
the  solution  boiled  up  with  animal  charcoal,  filtered  and  neu- 
tralized  with   caustic  soda  and   finally   treated   with    sodium 
acetate,  which  precipitates  the  larger  portion  of  the  amido-acid, 
the  remainder  ciystallizing  out  on  cooling.* 

Orthamidocinnamic  acid  forms  a  yellow,  crystalline  powder, 
or  needles,  which  melt  at  158"* — 159**  with  evolution  of  gas. 
It  is  tolerably  soluble  in  hot  water  and  alcohol,  forming  solu- 
tions which  have  a  strong  bluish  green  fluorescence. 

When  it  is  dissolved  in  hot,  dilute  hydrochloric  acid,  the 
hydrochloride,  C9H9NO2.CIH,  crystallizes  on  cooling  in  warty 
masses  of  hard,  compact  prisms. 

*  Drewson,  Ann,  Ch&tn,  Pharm,  cclxii.  150. 

'  Tiomann  and  Oppcrmann,  Bcr,  Dcutsch,  Chc^n,  Oes,  xiii.  20C1. 

'  Fischer  and  Kuzel,  Ann,  Chem.  Phartn.  ccxxi.  266. 
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Ethyl  orthamidocinnamate,  CgH^(NH2)C2H2.CO.OC2H^,  is 
^adily  prepared  by  the  reduction  of  the  corresponding  nitro- 
nnnamic  ether  with  tin  and  hydrochloric  acid  and  is  precipi- 
tated by  sodium  acetate,  after  the  removal  of  the  tin  by  sul- 
phuretted hydrogen,  in  light  yellow  needles,  which  melt  at 
TT — 78**  and  readily  dissolve  in  alcohol,  forming  a  yellow  solution, 
which  has  a  strong  yellowish-green  fluorescence.  Its  hydro- 
chloride forms  colourless  needles  and  is  partially  dissociated 
when  its  solution  is  heated,  the  liquid  being  yellow  while  hot 
and  becoming  colourless  again  on  cooling. 

Since  the  ether  is  quantitatively  hydrolyzed  by  alcoholic  potash, 
orthamidocinnamic  acid  can  also  be  readily  prepared  from  the 
ether  of  oilhonitrocinnamic  acid.^ 

Ethyl  orthamidocinnamic  acid,  C^^{^ll,C2R^Gfi^C0^  is 
formed  when  orthamidocinnamic  acid  and  ethyl  iodide  are 
heated  with  alcoholic  potash.  It  is  only  slightly  soluble  in 
water,  readily  in  alcohol,  forming  a  yellowish  solution  with  a 
green  fluorescence,  and  separates  from  high-boiling  petroleum- 
ether  in  fascicular  groups  of  yellow  needles,  which  melt  at 
125^« 

Didhylorthamidodnnamic  add,  C^^(p^^ju^S^'GO^,  is 
formed  along  with  the  preceding  compound  and  crystallizes 
from  alcohol  in  light,  citron-yellow  plates,  which  melt  at  124° 
and  form  a  yellow  solution  in  alcohol,  which  has  a  bluisli-green 
fluorescence. 

Nitroso-ortho-cihylamidocinTiamic  add,  C^^(Cfi^)(ifO)C2fiy 
COjH,  is  formed  by  the  action  of  sodium  nitrite  on  a  cooled 
solution  of  ethylamidocinnamic  acid  in  dilute  sulphuric  acid 
and  crystallizes  from  dilute  alcohol  in  yellowish,  lustrous  plates, 
which  melt  with  decomposition  at  150^ 

c^NUro-orthamidocinnamic  add,  CgH3(N02)(NH2)C2H2.C02H. 
Two  isomeric  acids  are  formed  when  1  part  of  orthamido- 
cinnamic acid  is  dissolved  in  5  parts  of  sulphuric  acid  and 
a  solution  of  3  pails  of  saltpetre  in  10  parts  of  sulphuric 
acid  added,  the  temperature  not  being  allowed  to  rise  above  0°. 
If  the  solution  be  poured  upon  ice  and  diluted  with  a  large 
amount  of  water,  the  /8-compound  sepai^ates  out  after  some 
time.  The  a-compoimd,  which  is  the  chief  product,  crystallizes 
from  the  mother-liquor  after  the  addition  of  caustic  soda  solu- 
tion   until  the   reaction  is  only  faintly  acid.     It   forms  light 

'  Friedliinder  and  Weinberg,  Ber.  Deutteh,  Chem.  Oca,  xv.  1422, 
*  Ibid. ;  Fischer  and  Kuzel,  Ann,  Chan,  Phann.  ccxxL  2G7. 
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VrvMmisiHned   needles^  which   melt   at    24 0^  are  only  slightly 
skTihibie  in  wmter  mxti  disscdve  leadily  in  alcohol 

^Xiirv'-iwikttm  iAximmamie    acid    crystallizes    in    brownish- 
^^e^^^v  needles^  whidi  melt  at  254''  and  are  almost  insoluble 


Jftzemiimmmamic  meid  is  obtained  in  a  similar  manner  to  the 
<riLv>-4i»L  It  ciTstadliaes  finom  hot  water  in  long  steUate  or 
£i2^^iia{ii^l  groups  of  light  greenish-yellow  needles,  melting  at 
ISC' — 1S1\    It  axnhtnes  both  with  acids  and  bases. 

J^er^niidncsuMcnk  atid  crystallizes  from  hot  water  in  fine, 
l^t  TcClow  ikeedkis^  groaped  in  spherical  aggregates,  which 
mch  ja  IT5^ — ITiT.  The  reactions  of  ibis  substance  and  its 
i<iic::)e3i3cs  hav>e  been  investigated  by  Tiemann  and  Oppcr- 


^  r:i(«i»dir  aai  l«Mfini>  AmtL  C%€wl  Pkarm.  ccxziz.  241. 
<  I^,  X««ttdL  ObM.  G€M.  IDOL  S0$7. 


""tte  mfifi 


Rir 


ROUP. 


i  '397  Carbostyril,  C^H^NO,  was  prepared  by  Cliiozza  by  beat- 
j  crude  nitroctiiinamic  acid  with  ammonium  aulpbide.'  while 
j^tlbner  obtained  it  from  the  same  source  by  reduction  witl) 
B  and  hydrochloric  aci J.*  Morgan,  who  prepared  it  in  the  same 
Kj  from  pure  nitrocionamic  acid,  found  that  it  is  also  formed 
1  the  ethyletherof  this  acid  is  heated  gently  with  ainmonium 
^hide.'  It  ia  therefore  formed  from  ortbamidocinnamic  acid 
f  the  elimination  of  water; 


T./ 


.CH=CH.CO.OH 


*\nh. 


=  C„H,; 


/  I 

'\nh— CO 


e  free  amido-acid  cannot  however  be  directly  converted  into 

ittboatyril,  but  shows  a  great  tendency  to  form  a  resinous  mass, 

i  decomposes  on  heating.     Carbostyril  is  however  formed  when 

Ktylorthamidocinnamic  acid  is  heated,*  It  is  also  formed,  accord- 

[  to  the  researches  of  Tiemann   and  Oppermann,  as  a  hy- 

in  the  preparation  of  orthamidocionamic  acid,  and  is 

tdily  obtained  by  heating  an  acid  aqueous  solution  of  tlio 

jcbloride  for  some  time.*     In  order  to  prepare  carbostyril, 

orthonitrocinnamate   is  heated   on  the  water-bath  with 

»hohc  ammonium  sulphide.  The  compound  of  ammonia  wiili 

rdroxycarbostyril  (see  below)  separates  on  cooling  in  flakes, 

liich  are  filtered  o£f.     The  filtrate  is  then  evaporated  and  the 

sidue  extracted  with  a  very   dihtte,  hot  solution  of  sodirim 

brbonate.      The  carbostyril   is  then   precipitated   by   piKsing 

Hrbon   dioxide   through   the   liquid,  while  bydroxycarliostyril 


'  Ami.  Chfin.  Phnrm.  \xx\m.  117.  ' 

'  Chem,  Nnm,  xsxvi.  269. 

*  Htever  und  jnokson,  Be-r.  DciUneh.  C'litu 

•  Ibid.  xiU.  2060. 
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remains  :a  ioinnoii  ami  is  tmaOf  aepanUed  by  the  add 

Cjxxx)s«yni  mar  be  ^vea  more  rea£lj  prepared  by  ] 
erfi}-!    irtiiamidtwrmnaMfimm  with  hydrochloric  add  in  a 

tabe.-     It  :a  scarcely  aoiufale  m  coliL  readily  in  hot  wal 

akohoL  JDd  oryaailiiaBa  m  largp.  Instroos  prmns,  which  meh  at 
IS)t}"— it)0"  :inil  smiime  in  needles  at  a  higher  temperature. 
PotaaEftum  permaiupuiafie  amiiaes  it  in  alkaline  solntion  toisatin 
anil  oxaiortho-funiiiuboiaoiG  adoi^^  whinh  is  formed  accoiding  to 

CHzzilH  .CO.OH 

"^SH— CO  ^XH— CO.CO.OE 

Faemiu-Hsami  isciien  fiirmed  by  loas  of  watar  and  carbon  dioxide 
and  xmmediasely  paaKS  msa  iaatm. 

CanMscyriL  ouncsuns  one  atum  of  hydrogen  which  can  be 
repiiiATtnl  by  metuls  and  akuhol  radicala.  Pho^fdMNms  penta- 
chlontit*  cunviirs  iz  xnxu  mimochloroqninoliiie^  C^^CIN  (p.  168), 
which  is  recun^rensed  into  carboetyrxl  by  water  at  120^ 

M^tltffuxtr^ii^inrril.  C^H^iXCHj}.  is  obtained  by  heating 
chLprogrmioiine  wich  ;$udiiini  methylate  and  methyl  alcohol. 
In    is   an  oily  liquid*  which  smells  like   oranges    and  boib 

a&  IM*— i-ir. 

ELlifLctEniMtjri^.  QH^O'C^Hj^*  is  fbrmed  when  carbostyril 
B  heaced  witih  ethyl  iiodide  and  alcoholic  potash,  as  well  as  whea 
chloroquinoline  is  heated  with  alcoholic  potash,  and  may  also  be 
obtained  by  heating  ethyl  orthamidocinnamate  with  a  concen- 
trated alcoholic  sdation  of  zinc  chloride.^    It  is  an  oily  liquid, 
which  has  a   sweetish,   penetrating  odoar,  boils  with  slight 
decomposition  at  250''  and  solidifies  in  a  freezing  mixture  to 
crystals,  which   melt  below   0^      It    comlnnes  with  acids  to 
form  deliquescent  salts;  it  is  very  stable  towards  alkalis,  but 
IS  reconverted   into    carbostyril    by  dilute    hydrochloric    acid 
at  120^ 

Phenylcarbodyril,  C^gNO(C5H5),  is  obtained  by  heating  a 
(solution  of  chloroquinoline  with  sodium  phenate  and  phenol; 
it  cryfltallizes  from    alcohol    in    lustrous    plates,   melting    at 

'  Friwlliinder  and  0«tennaier,  Ber,  Deiiisch.  Chem,  Gc9,  xiv.  191d. 
'  Fri«'d lander  and  Weinberg,  ibid.  xv.  1421. 

*  Fried liinder  and  Ofttermaier,  tbid.  xv.  832. 

*  Fricdldndcr  and  Weinberg,  ibuL  xv.  2013. 


'HE  CARBOSTYRIL  GROUP. 

1  view  of  the  formation  and  ilecomposi lions  of  cliloroqui- 

,  cariwstyril  moat  be  considered  as  hydroxyquinoUne  and 

k  coastitution  expressed  by  the  following  tautomeric  forinulse : 

Hyilroxyqiuiiolinc. 

HC    CH 


HOl 


II 

c 


HC    N 

cording  to  the  6rst  formula  it  is  the  lactam,  according  to  the 
Mid  the  lactim,  of  orthamidocinnamic  acid. 
a-Nilrocai-bosiyril,  C9Hg(NOj)NO,  is  formed  when  a-nitrcv- 
ortliamidocinnamic  acid  is  heated  to  150°  with  hydrochloric 
^^id.  and  crystallizes  from  alcohol  in  fine  needles,  which  remain 
solid  at  320°. 

ff-Nitrocarloslyril  is  obtained  in  a  similar  manner  from  the 
fi-acid  and  is  also  formed,  together  with  tlie  ethyl  ether  of  the 
«-acid,  by  the  nitration  of  ethyl  orthamidocinnamate.  It  is 
almost  insoluble  in  alcohol,  and  crystallizes  from  hot,  glacial 
acetic  acid  in  thick,  yellow  needles,  meltiug  at  2C0',  forms  a 
brick-red  solution  in  caustic  soda  and  is  reprecipitated  by 
carbon  dioxide. 

y-Nilroearbostyril  is  prepared  by  the  action  of  a  mixture  of 
nitric  and  sulpliuric  acids  on  carbostyril.  It  crystallizes  from 
acetic  acid  in  long,  white  needles,  which  melt  at  200°  and  form 
a  yellow  solution  in  caustic  soda. 

f-AiiiidocarboBtyril,  CgHu(NH^NO,  is  formed  by  the  reduc- 
tioQ  of  the  preceding  compound  with  tin  and  hydrochloric  acid. 
It  crystallizes  from  glacial  acetic  acid  in  slightly  soluble,  yellow 
plates,  which  do  not  melt  below  320°.^ 

2398  Cymirin,  CaII,NO.  Liebig.  in  1853,  discovered  a  now 
ncid  in  the  urine  of  the  dog  and  named  it  n/nurcnic  add,  in 
order  to  indicate  its  source.  On  heating,  it  yielded  a  sublimate, 
which  differed  from  the  original  acid,  and  on  drj'  distillation  it 
gave  an  oily  liquid,  ameUing  like  benzonitril.  Two  analyses 
gave  numbers  which  led  to  the  composition  Cii,HjjNjOj,*  while 

Ibmiedeberg  and  Schulten  found  that  its  formula  is  C^Hj^N^O^, 
d  that  it  decomposes  on  heatiug  into   carbon   dioxide   and 
>  FriedtiindcT  and  Liizani<i,  Ann.  Clum.  Pharm.  cuxxix.  S45. 
'  Ibid.  Uxlvi.  12&  ;  i:viii.  354  ;  ciL  118. 
VOL.   m.— PART.   V.  CJ 
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'  This  is  very  sKghUy  soluble  in  water,  but  more  readily  in 
bofling  alcohol,  from  which  it  crystallizes  in  broad  needles  or 
long-pointed  prisms,  which  melt  above  320^^ 

2399  a-HydroxycarbostyrU^C^B^T^O^y  is  formed,  as  stated  above, 
in  the  preparation  of  carbostyril,  which  it  resembles  very  closely. 
It  melts  at  190'5**  and  sublimes  in  fine  needles  at  a  higher 
temperature.  It  crystallizes  from  hot  water,  in  which  it  is  only 
sKghdy  soluble,  in  nacreous  plates,  which  like  those  of  orthnitro- 
dnnamic  acid  become  deep  red  on  exposure  to  light.  It  is  a 
strong  monobasic  acid  and  decomposes  carbonates ;  when  its  solu- 
tion is  heated  with  a  few  drops  of  nitric  acid,  it  becomes  coloured 
deep  red.  It  is  reduced  by  zinc  dust  and  hydrochloric  acid  to 
carbostyril  and  is  oxidized  by  potassium  permanganate  to  ortho- 
nitrobenzoic  acid. 

JEihoxycarhostyril,  CgHgNOgCCgHg),  is  obtained  by  heating 
the  potassium  salt  of  oxycarbostyril  with  ethyl  iodide.  It  crys- 
tallizes from  a  mixture  of  ether  and  petroleum-ether  in  splendid 
thick  prisms,  which  melt  at  73**  and  volatilize  at  a  higher 
temperature  without  decomposition.  It  is  a  strong  base  (Fried- 
lander  and  Ostermaier). 

o-Hydroxycarbostyril  is  probably  an  isonitroso-compound  : 

.CH=CH 


c«h/         I 


^ 


N CO 


A: 


Its  oxidation  to  orthonitrobenzoic  acid  is  readily  explained 
by  this  formula. 

P-HydroxycarbostyrU  or  a-P-Dihydroxyquinoline,  When  the 
a-^-dichloroquinoline,  which  is  obtained  from  hydrocarbostyril 
(p.  168)  is  heated  to  120"*  with  dilute  hydrochloric  acid,  fi-chloro- 
earbostyril,  CgH^ClN,  is  formed;  it  resembles  carbostyril  and 
melts  at  241® — 242**.  On  fusion  with  potash  it  is  converted  into 
yS-hydroxycarbostyril,  wliich  is  a  feeble  base  and  is  precipitated 
by  water  from  its  solution  in  hydrochloric  acid  in  needles,  which 
melt  above  300**  and  subUme.  It  is  simultaneously  a  weak 
monobasic  acid  of  the  following  constitution  :  ^ 

,CH=zC.OH 
\Ntz=-C.OH 

*  Friedlfinder  and  Gohring,  Ber.  Dcutsch.  Ch^^ni.  Ges.  xvii.  459. 
^  Fricdlauder  and  "Weinberg,  ibid.  xv.  2679. 

Q  2 


■22B  ABOMATEC  COaCPOirND& 

j~Sfdrrxc^ca%otiyril    or    »-y-DAydroayquinoline    is  formed 
when  orrhamidophenvipEapialic  acid  is  heated  with  snlphuricacid: 


CST.CO.OH  .C 


QH,.^  =C^*<  I         +H,0  = 

NK.  \NH— CO 

OH  OH 

I  I 

.  c^=0H  .c=ca 

\nh— CO  \n=c.oh 


|a'- 


It  behaves  in  a  very  wmfTair  nriATim^y'  to  the  /3-compoand 
crva&illizeii  in  atitniles.  which  snblxine  above  320"  without  melting.^ 

j^darrh-ur^HJiityril.  C^H^CDiO^  is  fonned  when  the  amidol 
IS  boiled  with  hvdruchloiie  acid^azui  onrstaDizes  from  hot  alcohol 
in  2slky  neeiiltis.  melting  at  24^^  which  sablime  at  a  higher 
tanperatme.  On  heacin^  with  phosphorus  pentachloride,  a-7- 
dyJUtmiquiMuiiMt,  which  melts  at  67*^  is  filmed. 

y^B'TtrnMatrbtrnhfril,  C^H^BrNO^  is  obtained  by  boiling  amido- 
pro|aoIx£  acni  with  hjdrobroiiiic  acid  azid  by  treating  ethjlcar- 
bcstynl  with  bromine  Tapoor.  an  unstable  addition-product  being 
first  fiormed,  which  readilT  decomposes  with  formation  of  ethyl- 
bromocarbcstynL  The  Letter  is  then  converted  into  T-bromo- 
carbostjnl  by  heatdng  to  liO"*  with  hTdrochloric  add  (Friedlander 
and  Weinberg"'. 

Its  constitation   is  expressed   hy  the  following   tautomeric 
formulae: 

.CBrznCH  /CBrz=CH 

\nh-co  \n=c.oh 

It  crystallizes  from  alcohol  in  needles»  which  melt  at  266^ 
The  following  remarkable  relation  exists  between  the  three  closely 
connected  acids,  orthamidohydrocinnamic  add,  orthamidodn- 
namic  add,  and  orthamidopropiolic  acid.  The  first  changes 
immediately  into  its  inner  anhydride,  the  second  can  only  be 
converted  into  an  anhydride  under  certain  conditions,  while  the 
anhydride  of  the  third  has  not  yet  been  obtained,  since  when  the 
side-chains  join  to  form  a  ring,  this  is  invariably  accompanied  by 
the  addition  of  water,  hydrochloric  acid,  &c.,  to  the  triple-Unked 
carbon  atom  (Baeyer). 

'  Hft«ycr  niid  Blocm,  Bcr.  Dcut9ch,  Chnn.  Oes.  xv.  2147. 
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2400  QuiniscUicacid^  C^^'^0^,  When  a  solution  of  7-hydroxy- 
carbostyril  and  sodium  nitrite  is  poured  into  dilute  sulphuric  acid, 
a  brick-red  precipitate  of  nitroso-y-hydroxycarbostyril,  CgH^NjOj, 
is  formed,  which  crystallizes  from  alcohol  in  small  orange-yellow 
prisms  and  is  converted  into  fi-y-dihydroxycarbostyrU  by  treat- 
ment with  stannous  chloride  and  subsequent  oxidation  in  the  air. 
This  substance,  which  crystallizes  in  long  needles,  is  oxidized  to 
quinisatic  acid  by  ferric  chloride. 

The  constitution  of  these  compounds  is  probably  expressed  by 
the  following  formulae : 

Nitroso-y-hydroxycarbostyril.  i8-7*Dihydroxycarbo6tyriL 

OH 
xCO-CN.OH  /C— C.OH 

\n=C.OH  \NzzC.OH 

Quinisatic  Acid. 

.CO.CO.CO.OH 

Quinisatic  acid  is  tolerably  soluble  in  cold,  very  readily  in  hot 
^ater,  from  which  it  crystallizes  in  straw-yellow  prisms.  Its 
alkali  salts  are  almost  colourless  and  readily  soluble ;  the  silver 
salt  is  a  yellowish-green,  very  unstable  precipitate. 

Quinisatin,  C9H5NO3,  is  formed  when  quinisatic  acid  is  heated 
to  120** — 125°,  the  crystals  becoming  red  without  undergoing  any 
alteration  in  form.  It  forms  a  yellowish-red  solution  in  absolute 
alcohol  and  is  reconverted  into  quinisatic  acid  when  covered  with 
water  or  allowed  to  lie  in  the  air. 

The  constitution  of  quinisatin  is  expressed  by  one  of  the 
following  formulse :  ^ 

CO— CO  .00—00 

CaH/  I  C,H  /  I 

\NH— CO  \N:i:z^C.OH 

^  Baeyer  and  Homolka^  £er,  Dcutseh.  Cheni.  Gcs,  xvi.  216. 
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HYDRAZINE  DERIVATIVES  OF  CINNAMIC 

ACID.i 

2401  Orthohydrojzviiecinnamic  acid,  C^H^(N2Hg)C2H2.C0jE 
In  order  to  prepare  tliis  substance,  10  parts  of  orthamidocin- 
namic  acid  are  dissolved  in  9  parts  of  concentrated  hydrochloric 
acid  and  70  parts  of  hot  water,  the  solution  allowed  to  cool 
until  crystals  begin  to  separate  out  and  the  calculated  quantity  of 
sodium  nitrite  added,  the  liquid  being  well  stirred  and  kept  cooL 
The  hydrochloride  of  diazocinnamic  acid  separates  o\it  after  a 
short  time  as  a  yellow,  crystalline  powder,  which  is  converted  by 
a  solution  of  normal  sodium  sulphite  into  the  sodium  salt  of 
diazosulphocinnamic  acid.  This  is  reduced  by  the  action  of  zinc 
dust  and  hydrochloric  acid  to  the  hydrazine  compoimd,  which 
is  converted  by  hydrochloric  acid  into  the  hydrochloride  of 
orthohydrazinecinnamic  acid : 

/CH=:CH.C02H 
C,H,<  +  HjO  +  Ha  = 

\NH— NH.S03Na 

/CH=CH.C02H 
C,H,<  +  SO.HNa. 

\nH— NH3CI 

If  it  be  dissolved  in  water  and  sodium  acetate  added,  the  free 
hydrazine-acid  is  precipitated  in  yellowish  crystals,  which  are 
only  very  slightly  soluble  in  hot  water  and  decompose  on 
re-crystallization  or  on  the  evaporation  of  their  solution.  I^s 
solution  in  acetic  acid  bleaches  litmus  and  indigo.  It  reilu^^^'s 
Fehling's  solution  and  ammoniacal  silver  solution,  and  melts  at 
171°  witli  formation  of  acetic  acid  and  indazol  (p.  64). 

Orihohydrazincciniuimic  anhydHdc,  C^HgNgO.    This  cornpoui^^' 
which  is  also  called  amidocarbostyHl,  is  formed  by  boiling  sodi^^^^ 
hydrazinesulphocinnamate   with   dilute   hydrochloric   acid,  n^^^^ 
crystallizes  from  hot  water  in  fine  needles,  which  melt  at  l2'  ' 
sublime  without  decomposition   and   do   not  reduce  FehllnS' 

'  Fischer  and  Kuzcl,  Amu  Chcvi.  Pharm,  ccxxi.  261 ;  Fischer  aud  Tafel,  *^*^ 
ccxxvii.  303. 
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solution  or  silver  solution.  It  is  a  feeble  base,  tlie  hydrochloride 
of  which  crystallizes  in  prisms.  When  sodium  nitrite  is  added 
to  a  faintly  acid  solution,  carbostyril  is  precipitated,  so  that  it 
must  have  the  following  constitution  : 

.CH=CH 


240a  Indazolacetic  acid,  CgH8N^02,  is  very  readily  obtained  by 
agitating  an  alkaline  solution  of  hydrazinecinnamic  acid  in  the 
air  imtil  it  no  longer  reduces  Fehling's  solution : 

CH2'C02H 


/CH=CH— CO„H  /C  V 

CeH,<  +  O  =  CcHZ  I  >NH  +  H^O. 

\nH— NH^  \n/ 

The  indazolacetic  acid  separates  out  on  the  addition  of  hydro- 
chloric acid  and  crystallizes  from  hot  water  in  fine  needles,  which 
arc  generally  slightly  yellow  and  decompose  at  168° — 170**  into 
carbon  dioxide  and  methylindazol. 

The  copper  salt,  (CgH7N202)Cu  +  2H2O,  is  a  characteristic 
compound.  It  separates  on  the  addition  of  copper  acetate  to  a 
solution  of  the  acid  in  dilute  acetic  acid  as  a  pale  green,  viscid 
precipitate,  which  is  quite  insoluble  in  hot  water,  but  crystallizes 
from  hot  alcohol  in  fine  needles,  which,  after  drying  in  a  vacuum, 
form  an  extremely  light  powder. 

Indazolacetic  acid  also  combines  with  acids. 

3fonohromindazolacetic  acid,  CgH3Br(CN2H)CH2.C02H.  In 
order  to  prepare  this  compound,  indazolacetic  acid  is  dissolved 
in  dilate  hydrochloric  acid  and  an  equal  weight  of  bromine 
dissolved  in  water  added.  The  precipitate  is  treated  with 
animal  charcoal  and  recrystallized  first  from  glacial  acetic  acid 
and  then  from  water.  It  is  thus  obtained  in  matted  needles, 
which  melt  at  200°  with  a  vigorous  evolution  of  gas. 

Monohromindazolcarboxylic  acid,  CgH^BrNgOg.  Indazolacetic 
acid  itself  is  completely  destroyed  by  the  usual  oxidizing 
agents,    while    the    monobromo-derivative    is    converted   by   a 
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ftthmoL  of  ciinmiic  mad  in  acetic  acid  into  brominda2solcarboxjlie 

jCH^CO^ 

<  |\XH  +30  = 


It-- 


,c/*-= 


r^H,Br.    1  ^^^       +  H,0  +  CO, 

Ti^  £^  ainuiR  iuNihiUe  in  viter  and  dilute  hydrochloric  add, 
ja»«:  ^rrs^jJhxe^  iran;  lufi  |:lacuJ  acetic  acid  in  matted  needles, 
^^rtiwi.  an:  ?!fmiiV  suiixzble  in  the  alkalis  and  their  carbonates. 
Ot  te^Tinc  inikmaer  lo  3>C^,it  decomposes  into  carbon  dioxide 
aiwL  hr«\iuui4ia3ux. 

JBlr#ai-J&s:«<ia::i-kia:>cv  oiaiaL  CJS^fi^  When  nitro-ortho- 
^'^-yaaawKgnnamic  acid  is  i^ddnoed  with  zinc  and  acetic  add, 
ll^  c>nc?«pe^^wsii^  IrvdnBne  acid,  vhidi  ia{ndly  oxidizes  in  the 

x:!H^co^ 
ca=cacv\H  x!<; 

^V^^v  ^      ^o  =  CA<     >N  +H,0. 


V  .- 


T!>v  .\;>  v;:sii>4uaiii^(W  aai  tliiis  obtuned  separates  firom  hot 
>^5fe«i<Y  *^  M.  ,c.  ^l^vi  Tweiy  a&ii&s  to  fine  plates,  melting  at 
X^;  ^ :  i^x^:^-  Nr  .^xssvVri^  in  ciJoivitform  and  the  solution 
^^,Vr<vv.  '^  ,>.  '5x^^*;^VIal>5Cc^h.  a£§7>e§ates  of  fine  plates,  melting 
*^;  X^Y  -v*v  <ii:»i:;i^  ^iki  dkaz^  into  compact  crystals, 
>*>v\^-x^  jM  XJi^X  %*W*x  idft  ix  vVQXact  with  the  mother-liquor;  it 
A\v\n  x^Q^^  ju  X  ff  ^x^--  ^^K^^oi  iicoide  and  ethTfanethisindazoL 

i?'<^>v>wo«s^«MU^^%iAvf'jtr  «^  C^jHjjBrXjO^  is  formed  hy  the 
4^>^v\K  ^^  ><\\»^)9^  «^  jiA  akV^  a<^  sohitioii  of  the  preceding 
<v<6«,jy«K^       I J    .tj^5?i*I-;«^    i-.^ca    boi    water    in    &n-shaped 

Xv<i»^v»w*8?8;iiuWKv»^Trr'*H;rj;r4«--  AriAy  O^^H^BrXjO^  is  ohtiuned 
V^  vW  x\VKiAtv«i  01  lie  pKcediz^  oampound,  the  aldehyde 
Vv*^  tfc'^i'WwU  a:3i  an  int*eir.>OKJiate  j*v>inct : 

OHO  .CO.OH 
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I  latttr  crystallizes  from  wood-spirit  in  long  prisms,  which 

Bit  at  88°  and  volatilize  without   decomposition.      The  acid 

s  cliaractcristic,  bent  needles,  wliich  melt  at  about  210°  and 

»mpose  when  more  strongly  heated  into  carbon  dioxide  and 

by  I  bromi^dazol. 


r  ATROPIC  ACID,  OR  a-PHENYLACRYLIC  ACID, 

C,H,.Cf 

\C0iH 

I  8403  This  compound  was  first  prepared  by  Kraut,  who  treated 

ropiae  with  baryta  water  ^  and  was  then  obtained  by  Lossen 

'  heating  the  same  substance   with   hydrochloric   acid,*   the 

(pic  acid,  CeHB.CH(CHyOH)COi,H,  which  is  the  first  product, 

imposing  into  water  and  atropic  acid.     It  is  also  formed 

^en  etbylatrolactic  acid.  CoHb.CCCHJCOC.HJCO^H,  is  boiled 

hydrochloric  acid*  and   when   chlorohydra tropic   acid   is 

sated  with  caustic  aoda.* 

I  In  order  to  prepare  it,  1  part  of  atropine   is  boiled  with 

I  parts  of  barium  hydroxide  and    20   parts   of  water   for   15 

evaporated  to  some   extent  and  filtered.     Hydrochloric 

.  is  then  addeil  to  the  hot  filtrate  and  the  whole  allowed 

I  cool.     The   greater   portion   of    the   atropic   acid   separates 

OQ  cooling,   the   reminder   being   extracted   with   etlier.'      It 

crystallizes   from    hot    water    in    needles  and    from    alcohol  in 

inonosymmetric  tablets,  which  melt  at  106° — 107',  are  volatiio 

with  steam  and  boil  with   decomposition   at  about   267°.     It 

ia   oxidized   hy   chromic    acid    to  benzoic   ncid,   while  formic 

and    pheny  lace  tic    acids    are    foimed   when   it    is   fused   with 

caustic  potash. 

It  is  reduced  by  nascent  hydrogen  to  hydratropic  acid. 
It  differs  from  the  isomeric  cinnamic  acid  in  that  it  dissolves 
in  092  parts  of  water  at  19°  and  is  not  precipitated  from  a 
neutral  solution  by  manganese  chloride. 


Ana.  ca*TO.  Pfcirm.  cxxviii.  282. 

Hid.  cxnviU.  S30. 

Ltdenbarv  und  Kiigheim 

Bpiege),  Md.  xiv.  237. 

"Ittig  tnd  WuretJ-r,  Jiiii.  t'Ai-»i.  Fltatm.  cxcv.  1 


f,  Bcr.  DtuUcK.  Chem.  Gcs.  1 
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Calcium  cUropate,  {CJELfi^Co,  +  SHgO,  forms  large,  mono- 
symmetric  crystals,  which  dissolve  in  43  parts  of  water  at  18** 
(Kraut.) 

Isotropic  acid,  CigHjgO^.  Lossen  discovered  that  isatropic 
acid  is  formed  in  addition  to  atropai'c  and  tropai'c  acids  wheu 
atropine  is  heated  with  hydrochloric  acid.^  Fittig  and  Wurster 
then  observed  that  this  substance  is  always  formed  in  smaU 
quantity  when  atropic  acid  is  recrystallized  from  boiling  water, 
more  largely  when  the  solution  is  boiled  for  some  time  or  the 
acid  heated  alone,*  and  Fittig  has  finally  shown  that  two  isomeric 
acids  are  thus  formed.* 

a-Isatropic  acid  is  the  chief  product  and  is  almost  exclusively 
formed  when  atropic  acid  is  gradually  heated  to  140** — 160**  for 
24 — 36  hours  in  a  closed  flask.  After  cooling,  it  is  heated  with 
a  little  acetic  acid  or  alcohol,  again  allowed  to  cool,  the  coloured 
liquid  poured  oflF  and  the  residue  recrystallized  from  acetic 
acid.  It  forms  small  crystals  united  to  crusts  or  warty  masses, 
melts  at  237° — 237*5°,  is  only  very  slightly  soluble  in  water 
and  is  almost  insoluble  in  ether.  When  slowly  distilled  it 
decomposes  almost  completely  into  atronol,  C^gH^^  carbon 
monoxide  and  carbon  dioxide,  while  on  rapid  heating  atronic 
acid,  CjyHj^Og,  is  also  formed,  a  portion  of  the  a-acid  passes  over 
unchanged  and  a  second  portion  is  converted  into  the  /9-acid. 

It  does  not  combine  with  bromine  in  the  cold  and  is  not 
altered  by  the  action  of  water  and  sodium  amalgam.* 

^-Isatropic  acid  is  formed  in  relatively  large  amount  when 
the  acid  is  boiled  with  water,  crystallizes  from  hot  water  in 
small,  lustrous,  quadratic  tablets  and  separates  from  acetic  acid 
either  in  thick,  transparent,  four-sided  tablets,  or  in  druses  of 
apparently  octahedral  crystals,  which  contain  a  molecule  of 
acetic  acid.  It  melts  at  206°  and  is  converted  at  220° — 225" 
into  the  a-acid. 

These  acids  have  identical  chemical  properties.     On  oxidation 

with  chromic  acid  they  yield  carbon  dioxidje,  acetic  acid,  ortho- 

benzoylbenzoic  acid,  CQHg.CO.CoH^.COgH,  and  anthmquinone, 

.CO. 
CgH^\         ')CoH^.     These  compounds   and   the   other  decom- 

\co^ 

position  products  of  the  acids  in  question  will  be  subsequexi-tly 
described. 

*  Ann,  Chetn.  Phann,  cxxxviii.  237.  *  Ibid.  cxcv.  147. 

»  Ibid.  ccvi.  34.  *  Kraut,  ibid,  cxlviii.  ^^^ 
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The  two  isatropic  acids  appear  to  be  physical  isomerides  and 
probably  have  the  following  constitution : 

COjH 

•'•='<CH-iH. 
COjH 


PHENYLHYDROXYACRYLIC  ACIDS. 

2404  The  two  isomeric  acids  which  can  exist  according  to 
theory : 

a  j9 

CeH5.CHz=C(OH)C02H  CoH5.C(OH)=:CH.C02H 

are  unknown,  since  they  are  immediately  converted  into  the 
isomeric  phenylglycidic  acid.  Their  derivatives  have,  however, 
been  prepared. 

Phenoxycinnamic  add,  C^^,GSz:zC{OC^^CO^,  is  formed, 
together  with  cinnamic  acid,  when  sodium  phenylglycolate 
(Pt.  III.  p.  Ill)  is  heated  with  benzaldehyde  and  acetic 
anhydride,  and  crystallizes  from  alcohol  in  prisms,  which  melt 
at  179^—180°.^ 

a-Chhrocinnamic  add  or  Phenyl-a-cMoracrylic  add,  CgHg.CHzi: 
CCl.COjH,  is  obtained,  accompanied  by  the  ^-acid,  by  the 
action  of  alcoholic  potash  on  phenyldichloropropionic  acid.  It  is 
the  chief  product  of  the  reaction  and  can  readily  be  separated 
from  the  isomeric  acid  by  means  of  its  potassium  salt,  which  is 
only  slightly  soluble  in  alcohol.*  It  is  also  formed  when 
benzaldehyde  is  heated  with  acetic  anhydride  and  sodium 
chloracetate  ^  and  by  the  action  of  phosphorus  pentachloride  on 
the  ethyl  ether  of  benzoylacetic  acid,  CgHg.CO.CHyCOgH,  the 
/S-acid  being  probably  first  formed  and  then  converted  into  the 
a-compound,  exactly  as  in  the  case  of  the  corresponding  bromine 
compound.* 

*  Of^lialoro,  Gaz,  Chim,  Ital.  x.  481. 

'  Jutz,  Ber,  DetUsch.  Chem,  Oes,  xv.  758. 
3  Plochl,  ibid,  xv.  1945. 

*  Perkin,  Jaurn.  Chan,  Soc,  1885,  i.  256. 
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wwn  and   also  yields  acetopbeaone  and  a  large  amount  of 
icetaldehyde  on  heating  with  hydrobroraic  acid. 
F  According  to  Erlenmeycr'a  views,  the  acid  of  lower  melting- 
Ei  compound  of  two  molecules  of  /3-broraociaiiamic  acid, 
lile  the  other  contains  equal  molecules  of  the  a-  and  ^-n<;ids.^ 


C.H, 
CBr 


HOC<X>COH 


C.H. 
CBr 


H0(!;<°: 


f 

CBr 

,       I 
>COH 


[  Wislicenus,  on  the  other  hand,  assumes  that  these  four  bromo- 
inamic  acids  have  the  same  molecular  weight  and  are  derived 
1  two  geometrically  isomeric  cinuamic  acids,  which  stand  in 
I  same  relation  to  one  another  as  fumaric  to  maleic  acid 
.  II.  p.  216). 
I  Only  one  of  these  is  known,  its  constitution  being  probably 
tat  represented  by  Fig.  2,  the  other  (Fig.  3)  is  still  to  bo 
Mvered : 


It  also  appears  from  these  figures  that  each  of  these  axiddB  can 
yield  two  monobrominated  derivatives.* 

3405  Orthcftiitro- ^-hydroxy cinnamic  acid,  CBn,(NOj)C(OH)  ^ 
CHCO5H,  is  obtained  by  the  action  of  alcoholic  potnsh  on  ortho- 
nitrophenylchloroiactic  acid ;  it  crystallizes  from  hot  water  in 
flat  needles,  which  decompose  on  heating,  with  elimination  of 
carbon  dioxide  and  formation  of  a  small  amount  of  indigo.^ 


L 


'  BcT.  DmlKh.  Chem.  Gea.  xix.  1D38. 
'  JtStimlieA«  AnardiMJig  der  Alame,  47. 
'  Buyer,  Str.  Deuiieh.  Chan.  Oa.  ziii.  3 
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Faranitro-fi-hydroxycinnamic  acid  is  formed,  together  with 
paranitrochlorostyrolene  and  paranitrophenylchlorolactic  acid,  by 
the  action  of  hjrpochlorous  acid  on  sodium  paranitrocinnamate, 
and  forms  small  crystals,  which  decompose  on  heating.^ 

Paranitrophcnylnitro-acrylic  acid  or  a-ii'Dinitrocinnamic  add, 
Cefl^(N02)CH  zz:  C(N02)C02H,  is  deposited  in  snow-white, 
glistening  plates,  when  a  solution  of  paranitrocinnamic  and 
sulphuric  acids  is  allowed  to  run  into  a  mixture  of  nitric  and 
sulphuric  acids  ^t  a  temperature  of  —  20*'.  It  loses  carbon 
dioxide  even  at  O"*  and  decomposes  quantitatively  into  this 
and  a>-4-dinitrostyrolene  in  aqueous  solution  (p.  35). 

Ethyl  paranUrophenylnitr(hacrylate,  C^H4(N02)C2H(N02)C02 
CgHg,  is  formed  when  ethyl  paranitrocinnamate  is  brought  into 
a  cooled  mixture  of  2  parts  of  concentrated  nitric  acid  with 
4  parts  of  sulphuric  acid  and  the  solution  poured  upon  ice. 
It  crystallizes  from  hot  benzene  in  lustrous,  white  flakes, 
which  melt  at  109** — llO*'  and  are  oxidized  to  paranitro- 
benzoic  acid  by  chromic  acid.  When  boiled  for  some  time  with 
water,  it  is  decomposed  into  paranitrobenzaldehyde,  alcohol, 
nitromethane  and  carbon  dioxide  : 

.CIti:C(N02)C0.0aH, 
CeH  /  +  2H3O  = 

.CHO 
CeH  /  +  HO.C2H5  +  CH3NO2  +  CO,. 

A  similar  decomposition  is  caused  by  sulphuric  acid,  the  nitro- 
methane being  however  in  this  case  decomposed  with  formation 
of  hydroxylamine,  which  combines  with  the  nitrobenzaldehyde 
to  form  paranitrobenzaldoxime. 

If  the  ether  be  boiled  with  alcohol,  a  reaction  takes  place 
and  ethyl  paranitropJienyletJwxynitropropionate,  CgH^(N02)CH 
(Oa^B^)CB.(NO^CO^.C^Il^.  is  formed.  It  crystallizes  in  mono- 
symmetric  prisms  and  melts  at  62^  Similar  compounds  are 
formed  by  other  alcohols.^ 

Mctanitroplienylnitro-acrylic  acid  or  aS-Dinitrocinnamic  acid 
is  even  less  stable  than  the  para-compound  and  decomposes  at 
once  into  carbon  dioxide  and  a-3-dinitrostyrolene.     Its  ethyl 

^  Erlenmeyer,  Ber.  DeuU'ich.  CJiem.  Ocs.  xiv.  1868. 

^  Friedliinder  and  Mahly,  Ann,  Chem,  FJuzrm.  ccxxix.  210. 
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ether  is  obtained  by  the  action  of  a  mixture  of  nitric  and 
sulphuric  acids  on  ethyl  metanitrocinnamate ;  it  crystallizes 
from  ether  in  thick,  lustrous,  asymmetric  tablets.  It  behaves 
towards  ammonia  and  alcohols  in  a  similar  manner  to  the 
para-compound  and  decomposes  on  boiling  with  water  into 
metanitrobenzaldehyde,  alcohol,  nitromethane  and  carbon 
dioxide.^ 


HYDROXYPHENYLACRYLALDEHYDE, 

.OH 

\CH=CH.CHO 

2406  Cmcmaraldehyde.  When  an  aqueous  solution  of  acetalde- 
hyde  is  run  into  a  faintly  alkaline  solution  of  helicin  at  SO"*, 
glucocottmaraldehyde  is  formed : 

an.c  +  CH3.CH0  =  GM.{  +  H,o. 

\CHO  \CHzi:CH.CHO 

This  substance  crystallizes  in  fine  needles  and  is  decomposed 
by  emulsin  into  sugar  and  coumaraldehyde,  which  forms  long, 
fine,  aromatic  smelling  needles,  melting  at  133^ 

The  glucocoumaraldehyde  is  converted  by  sodium  amalgam 
and  water  into  the  corresponding  alcohol,  which  also  crystallizes 
in  needles  and  yields  coumaralcohol,  CqH^(OH)C2H2.CH2.0H, 
on  treatment  with  emulsin.  This  substance  is  an  oily  liquid, 
which  is  coloured  red  by  concentrated  sulphuric  acid.* 

Tiemann  and  Kees  endeavoured  to  prepare  coumaraldehyde  by 
the  condensation  of  salicylaldehyde  and  acetaldchydc,  but  were 
unsuccessful.  The  reaction  succeeds  however  witli  the  nitro- 
salicylaldehydes,  if  they  be  brought  into  contact  with  acetaldc- 
hydc in  alkaline  solution.^ 

a-NUrocmtinaraldehyde,  CeH3(N02)(OH)C3H30(5 : 2  : 1 ),  is 
tolerably  soluble  in  alcohol  and  almost  insoluble  in  water,  from 
which  it  crystallizes  in  fascicular  gioups  of  yellow  needles,  which 
melt  with  decomposition  at  200^ 

^  Friedlaudcr  aud  Lazarus,  Ann,  (Them.  Pluirtn.  ccxxix.  233. 
'  Kces  and  Tiemann,  Ber.  Dcutsch.  Chcm,  Oes,  xviii.  1955. 
'  Miller  and  Kiukelio,  ibid.  xx.  1931. 
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fi'Niirocouinaraldehyde  (3:2:1)  crystallizes  from  dilute  acetic 
acid  in  lustrous,  golden-yellow  needles  and  dissolves  freely  in 
hot  water  to  foim  a  deep  orange-coloured  solution,  which  coloun 
the  skin  brick-red  ;  it  separates  on  cooling  in  long,  fine  needlea 

Both  these  aldehydes  reduce  animoniacal  silver  solution  and 
form  phenylhydrazones. 


HYDROXYPHENYLACRYLIC  ACIDS, 

.OH 

2407  Caicmaric  acid.  This  acid  occurs  associated  with  conmarL'Ci, 
which  is  its  anhydride,  in  common  melilot  and  faham  leaves.^ 
Delalande  and  Bleibtreu  obtained  it  by  evaporating  coumarin 
with  caustic  potash,  and  Fischer  and  Euzel  have  prepared  xt 
from  orthamidocinnamic  acid  by  means  of  the  diazo-reactioix.^ 
It  is   best   obtained  by    dissolving   3*5    gnn.    of   sodium  in 
CO — 70  cb.  cm.  of  alcohol,  adding  10  grm.  of  coumarin  and  hca.tr 
ing  for  one  or  two  hours.    Water  is  then  added,  the  alcohol  boiled 
off  and  hydrochloric  acid  added.    The  precipitate  is  dissolved  b  a 
cold  solution  of  sodium  carbonate,  the  small  quantity  of  coumarin 
wliich  remains  undissolved  is  removed  by  ether  and  thecoumaric 
acid  again  precipitated  with  hydrochloric  acid  and  finally  puri- 
fied  by  recrystallization   from   hot  water.'     It  crystallizes  »^ 
long  needles,  which  melt  at  207'' — 208V  are  slightly  soluble  i^ 
cold,  more  readily  in  boiling  water  and  readily  in  alcohol.     *^ 
may   be    sublimed    if   carefully  heated,  but    decomposes    ^^ 
distillation  with   formation   of   phenol   and   other  substanc^^ 
On  fusion  with   potash   it    is  decomposed   into  salicyUc  ^^ 
acetic  acid. 

Its  solutions  in  ammonia  and  the  alkalis  show  a  characteri^*'^ 
green  fluorescence. 

The  cincmaratcs.     The  metallic  salts  have  been  investigated 
Zwenger.     Its  ethers,  &c.,  will  be  described  after  coumarine. 

Aceti/lcou7Jiaric  acid,  CqH/PCOCH3)C2H2.C02H,  is  fom^ 
when  salicylaldehyde  is  heated  with  acetic  anhydride  and  sodii  ^ 
acetate,  and  crystallizes  in  needles,  melting  at  146V 

'  Zwcngcr,  Amu  Chein.  Pharnu  Snppl,  viii.  30.  '  Ibid,  cozxi.  2 

'  Fittig,  ibid,  ccxxvi.  861. 

*  Ticmann  and  Herzfeld,  Ber,  Dcutsch,  Chcm,  Ges,  x.  2S4. 
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bmrnarin.  C^Bfij.  Vogel,  in  1S20,  stated  that  tonka  beans, 
3  seeda  of  Dijiterix  od&rata,  a.  tree  which  is  indigenous  in 
tjenne,  and  is  called  wumarou  by  the  natives,  contained 
^ic  acid  and  that  he  was  led  by  the  similarity  of  the  smell 
llhe  tijnka  beans  to  that  of  common  molilot  {MelUotui 
iKtudii)  to  discover  the  presence  of  this  acid  in  the  latter 
d  in  woodruff  (Aspemla  odorata)}  Guibort  however  showed 
at  the  ciystalline  constituent  of  tonka  beans,  is  a  distinct 
listance,  which  he  named  cmimarin.^  Boullay  and  Boutron- 
allard  confirmed  this  view,'  and  Guillemette  pointed  out 
M  melilot  contains  the  same  compound,*  which  was  proved 
j£os3mann^  and  by  Bleibtreu*  to  be  also  present  in  woodruff. 
ft  latter  chemist  also  found  coumarin  in  the  sweet-scented 
il  graas  {Antkoxanihum  odoralwri).  In  addition  to  these, 
surs  in  blue  melilot  (MelUotus  ccerukus),  which  is  employed 
;  preparation  of  herb-cheese,  and  in  Melilotvs  vulgaris^ 
Bell  as  in  Orchis  /usca  ^  and  in  the  pleasant-smelling  leaves 
mgnecum  fraprUTis,  an  orchid  which  b  used  in  IWui 
tunder  the  name  of  Faham.'  According  to  Rother,  the  husks 
\Xyroxylon  pareirce,  the  Peru  balsam-tree  (Pt,  IV,  20),  contain 
bar  cent  of  coumarin.'" 

Perkin  lias  prepared  it  synthetically  by  heating  sodium  aaJi- 
Wdehyde  with  acetic  anhydride,"  and  has  also  obtained  it 
en  more  simply  by  boiling  the  aldehyde  with  the  anliydride 
d  sodium  acetate."  Acetylcoiimaric  acid  is  first  formed  and  ia 
jh  decomposed  on  heating  into  acetic  acid  and  coumarin :  ^^ 

I      .O.CO.CH3  ,0 CO 

H./  =  C«H,<  I       +  HO.CO.CH,. 

^CH=CH 


^CHrzCH.CO.OH 


toL. 


I  is  also  formed  in  small  quantities  when  malic  acid  is  heated 
phenol  and  sulphuric  acid  :  ^* 

CO.OH       CO.OH 
.OH  +1  I  =  C„H, 

■^  CH(OH)— CHj 

A^n.  M.  ICl. 
•neliiu,  Jahrai..   viL  237  ; 
Wohlrr,  ibid.  leviii.  68. 

Dscb,  Jahrttb.  Chfm.  18S7, 
iley,  Jmirn,  PrtHct.  Chem.  1. 
n.  Soe.  Joum.  xii,  53. 

HerrfcW,  /w.  ni. 

I'AKT  V. 
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Ctiamaric  acid  dissolves  slowly  in  bjdrobromic  acid  uttnniiJ 
at  0"  and  ia  ihaa  converted  into  cocmaiin,  wliich  is  precipiuiej 
by  the  odditioa  of  water  after  the  aolntioa  has  stood  fuir 
time  (FittigJ. 

Coomaria  ia  scarcely  solable  in  cold  water  and  crystalliM 
from  boiling  water  iu  small,  rhombic  plates,  while  it  sepsrati 
from  ethereal  solatioo  in  larger  rhombic  crystals,  melting  at  6^ 
According  to  Perfciii,  it  boils  at  21)0° — 2903°  and  iU  nfoa 
has  a  powerful  action  on  the  hraiu  (IX-lalande).  Bleibtim 
was  unable  to  determine  what  alteration  it  undergoes  in  the 
animal  oi^;anism,  since  larger  doses  have  a  narcotic  action  asd 
experiments  to  decide  the  question  cannot  on  (his  account  U 
carried  out.  It,  like  coamaric  acid,  is  convertcMl  into  hydro- 
coumaric  acid  by  action  of  aodiom  amalgam  and  water. 

Conmarinisemployed  in  perfumery,  and  for  the  manufacture  of 
essence  of  woodruff.  Bleihtreu  says  on  this  point :  "  The  much- 
prized  bouquet  which  distinguishes  the  May  wine  is  nothii^ 
more  than  the  aroma  of  this  substance,  and  a  piuely  scientific 
'  Maitrank,'  prepared  with  coumarin,  was  loudly  approved  of  bf 
a  number  of  students  in  Bonn,"  Rerabertus  Dodoneus,  tba 
celebrated  botanist  and  physician  of  Maximilian  IL,  mentioM 
the  custom  of  scenting  wine  with  woodruff  "  to  make  the  heart 
giad  and  the  liver  sound." 

When  one  molecule  of  coumarin  is  boiled  with  two  molecoks 
of  caustic  soda,  a  solution  is  formed,  which  dries  over  sat 
phuric  acid  to  a  yellow,  gummy  mass,  which  ia  converted  al 
100°  into  a  crystalline  substance  of  the  empirical  formnh 
CgHgOj(NaOH)j.  Acids  precipitate  coumarin  from  this  sub- 
stance. When  it  ia  heated  to  1 50°,  the  compound  CgH,Oj(Na,0) 
is  formed,  which  is  not  a  basic  sodium  coumarate,  since  it  ii 
decomposed  by  acids  with  formation  of  a  bronni,  plastic  ma 
Caustic  potash  f<jrms  a  similar  compound,  CBHjO,(JiOH), 
does  also  baryta,  the  substance  in  this  case  being  an  amorpboa 
deliquescent  body  of  the  formula  C(HflOBa(OH)j.  Silver  nitial 
added  to  a  solution  of  sodium  coumarin,  precipitates  the  silvi 
compound  C^'Rfi/^Asfi)'  ^^  ^  canary-yellow  mass,  wliich  i 
reconverted  on  heating,  or  by  the  action  of  nitric  acid,  inl 
coumarin.' 

If  coumarin  be  dissolved  iu  concentrated  hydrobromic  acid,  th 

solution  cooled  to  0°  and  a  current  of  hydrobromic  acid  passed 

'  WilliKTHMD,  Journ.  Chein.  Sac.  IBTS,  S50  ;  WMialso  Ebi>rt,  Ann.  Chnn.  Fharwt, 
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rough  it, crystals  separate  out,  whkh  redissolve  at  the  ordioai-y 
temperature.  After  standing  for  some  time  however,  lustrous 
transparent  crystals  appear,  which  decompose  wlieu  removed 
from  the  liipiid  with  evolution  of  hydrobromic  acid  and  fall  to 
a  powder  of  coumariu,' 

2408  Mcikylroumarinie  acid,  or  a-Mdhylcoitmarie  add,  C^Hj 
C0CH3)CjHg.COjH,  was  obtained  by  Perkin  by  heating  sodium 
coumarin  with  methyl  iodide  *  and  Ebert  prepared  it  by  heating 
a  solution  of  ei^ual  molecules  of  couroarin,  methyl  iodide  and 
sodium  in  methyl  alcohol  for  several  hours  on  the  water-bath." 
It  is  readily  soluble  in  alcohol  and  crystallizes  in  monosym- 
metric  prisms  or  tablets  melting  at  88° — 89". 

Dimtthyl  co«inartJM/it:,CaHj(OCHs)CHj.COij.CHg,wa3  prepared 
by  Perkin  by  employing  an  excess  of  methyl  iodide.  It  is  an 
oily  liquid,  which  boils  at  275° — 276°. 

fi-Mtlhyhoumarie  acid  was  obtained  by  Perkin  by  heating 
methylsal icy  1  aldehyde  with  acetic  anhydride  and  sodium  acetate, 
while  Ebert  prepared  it  by  heating  a  solution  of  one  molecule 
of  coumaric  acid,  one  molecule  of  sodium  and  two  molecules  of 
methyl  ioilide  in  methyl  alcohol  and  hydrolyaing  the  dimethyl 
etherwhich  is  thus  formed.  Perkin  also  found  that  it  is  formed 
when  the  a-acid  is  heated  to  its  boiling-point,  or  when  its 
concentrated  alcoholic  solution  is  exposed  to  suidight,  the 
S-acid  commencing  to  crystallize  out.  The  /S-compound  is  also 
formed  when  sunlight  is  concentrated  on  the  fused  a-acid. 
This  alteration  is  only  brought  about  by  the  violet  and  ultra- 
V  iolet  rays. 

jS-Methylcoumaric  acid  crystallizes  in  small,  monosymmetric 
prisms,  which  melt  at  182° — 183°  and  are  tolerably  soluble  iu 
alcohol. 

^-Dimethyl  cffiimarate  is  also  formed  when  ilimethyl  coum- 
arinate  is  heated,  and  is  a  strongly  refractive,  thick  liquid 
boiling  at  203°,  the  vapour  of  which  has  the  sp. gr.  695 — 6'78.* 

0-MeHiylcoii.maramule,  CaHj(OCHs)CjHj.CO.NH.,is  obtained 
by  treating  the  a-  or  ^-acid  with  phosphorus  chloride  and  the 
resulting  compound  with  ammonia.  It  crystallizes  from  alcohol 
ID  needles,  which  melt  at  191°— 192°  (Perkin). 

JithyUoumarinic  add  or  a-Ethylcmitnaric  acid,  C^tiJiOC^^) 
CjHj.CO(H,  has   also  been   investigated   by   Perkin    and   by 

'  Fittig,  Anii.  Chan.  Fharm.  csxx»i.  347. 

>  Jour*.  Ckem.  Soc  1877,  i.  414  ;  il/id.  1S81,  4oe. 

■  Ann.  Chan.  PlamH.  ccxvi.  160. 

*  Ebti-t,  ibid,  ccizvi.  3SS. 


ABOMATIC  COMPOUNDS. 


Ebert.*     It  is  ouly  sbghtly  soluble  in  }iot  water,  from  wliich  it  B 
crystaUizes  in  nbite  plates,  while  it  separates  from  dilute  ali^obol  T   ~~ 
in  stroDgljr  refractive  tablets,  melting  at  lOS"- 

CaUiutH  ethj/lwumaritiaU,  (C„H„Oj),Ca  +  SH^O,  crystBlliw 
from  hot  wnter  in  nuliating  groups  of  lustrous  needles. 

jg/Ay/rfAyfr«(fnflri«a/^CoH.(OC,Hj)C,Hj.CO,  C^Hj-isftliquii  ^ 
which  boila  at  MO"— 291°. 

0-ElMylarumane  acid  has  been  obtained  by  Perkin  bom 
eihylsalicylaiileliyde  and  by  Ebert  from  coumaric  acid.  It  ii 
also  formed  when  the  a-acid  is  heated  and  crystallia 
water  in  fine,  lustrous  needles  and  from  alcohol  in  small  prisma 
melting  at  135°. 

falrium  liiglrvumiraU,  (C„H,i0^jCa  +  2H,0,  cryslallizM  is 
large,  hard  needles  and  is  much  less  soluble  thaji  ethji 
cumannate. 

£lfii/l  ethyifumanttf  is  an  oily  liquid,  which  boils  at  302°— 304'. 

The  cause  of  the  relations  between  the  substituted  coiimarinic 
and  coumaric  acids  is  probably  to  be  sought  for  in  geometrical 
isomerism   (p.   237).      The   chemical   properties   of   both  «e 
identical ;  thus  the  two  ethylated  acids  yield  ethyl  sail  cyloldehyde 
OD  oxidation  and  are  reduced  to  ethylmelilotic  acid  by  sodiuii  I 
amalgam  ajid  water  (p.  173).     If  solutions  of  etijylcouroannir  I 
acid  and  bromine  in  carbon  disulphtde  be  mixed,  eih^xn/phtnt^  I 
dibramcpropionic  ncid, C,H,{OCjHj)CHBr.CHBr.CO^,  is  foimed  | 
in  small  crystals,  which  melt  with  decomposition  at  155°.    Tbt  I 
same  acid  is  also  obtained  fitim  ethylcoumaric  acid,  which  however  I 
combines  much  more  slowly  with  bromine.     The  methjUceil  1 
acids  behave^  in  a  precisely  similar  manner.     The  brominated  I 
compounds  are  converted  by  alcoholic  potash  into  Eiibstitutoi  I 
pbenylbromacrylic  acids. 

CoKmarin-melilolie  acid,  CjgH^Og.  According  to  Zwenger  ami 
Bodenberger,  melilot  does  not  contain  free  coumarin  but  this 
compouod.  It  crystallizes  in  tablets,  which  are  scarcely  solublp 
in  water  but  dissolve  readily  in  alcohol  and  ether  melts  at  128' 
and  is  resolved  into  its  components  by  ammonia.*  Its  constitution 
can  be  expressed  by  the  following  formula :  * 

.CsH,.CH,— CH,.CO^ 

< 


CO.CH=CH.C,H,.OH 

JhV.  Chevi.  Pkarni.  ccixvi.  1S9. 
Aru.  Chan.  Pharm.  ciiti.  B57. 
^■■■'kiS,  JJ'r.  DiiHttfh.  Chem.  He:  ».  8« 


THtOCOUHARIN. 


^ioeoujaarin,  CgHj^  [     ,  U  formed  when  coumarin  is 

\o CS 

sated  with  phosphorus  pentasulphide,  and  crystallizea  froai 
klcghol  in  long,  golden-yellow  needles,  which  melt  at  101",  sub- 
inie  when  more  strongly  hoat«d  and  do  not  possess  a  character- 

K odour.     It  ia  reconverted  into  coumarin  by  heating  with 
ic  potash. 
,CH=CH 


r/' 


imaroxime,  C-H^^  I     ,  is  obtained  by  the  action  of 

^0^ — C=N.OH 

byJroKylamine  on  an  alcoholic  solution  of  thiocoumarin,  while 
Coumarin  itaelf  does  not  react  with  hydroxylamin.  It  crystallizea 
from  boiling  water  in  long,  white  needles,  which  melt  at  131°  and 
Are  decomposed  by  heating  with  hydrochloric  acid  into  coumarin 
aad  hydroxylamine.  When  it  is  heated  with  sodium  ethylata 
bud  eUiyl  iodide,  coumaroxiiiit  ethyl  ether,  CBH,.CaHjO{NOCjHj), 
is  formed ;  it  crystallizes  from  alcoho!  in  platca,  whith  melt  at 
50*.  If  coumaroxime  be  treated  with  sodium  amalgam  and 
water,  it  ia  converted  intoAi/rfrocOTijnaroinnie,  CgH,.CgH(0(NOH), 
which  is  readily  soluble  in  water  and  alcohol  and  is  decomposed 
into  hydroxylamine  and  melilotic  anhydride  by  heating  with 
bydrochJoric  acid : 


r 


,0H,— CH, 
^0 C=N.OH 


C,H,! 


.CH,-CH, 


Coumarijtphrnylkydrazonc,  C.H,; 


\o—6 

.CH=CH 

I 


4  HjN.OH. 


*\o — ;C=N  -  NHC0H5.  ia 
formed  when  thiocoumarin  and  phenyl  hydrazine  are  heated 
together  in  alcoholic  solntion,  and  crystallizea  from  alcohol  in 
long,  golden-yellow  needles,  melting  at  143' — 144°.' 

2409  S'i.hslituti<m  prodarts  of  coumarin.  When  chlorine  is 
pas-sed  into  a  solution  of  coumarin  in  chloroform,  the  dichloride, 
UjH^CljOj,  is  formed  as  a  thick,  syrupy  liquid,  which  is  decom- 
posed by  heat,  or  by  the  action  of  alcoholic  potash,  into  the 
following  compound. 

a-CA/orocOTimwj-iM.CaHj.CjHClOj.is  also  formed  when  coumariu 
is  heated  to  200°  with  phosphorus  pentachloride,  and  crystallizes 
0  alcohol  in  long  needles,  which  melt  at  122° — 123°.* 


i»  C^R^CLCJELfi^  ia  obtained  by  liealin-  t^f 
nywiil  rf  AiBwficykldebyde  with  acetic  aii.\:\'. 


il  w  1  iijulBtTiiw  mlwttTMTr.  m-rlriin;  nl  162V 

i.C^rC;HBrOr  Coomarin  combiiiL.^  .: 
t  the  d&iMUiie,  C.H..C,H^r,0^  whicli  msi:>l 
e  prisma  and  Crom  carbon  disulpU'ie 
j«»  106*.*  It  is  converted  by  alctili.jlic 
fttkaA  tntD  hmiMiiiiiiiiiiiii.  which  forms  pnstns  melting  at  Uu'. 
wrim,  C,B[^.C,H,0,  h»a  been  prepared  from 
ijie  hj  Feikio.  It  is  also  formed,  togi^tlieT 
and  a-tlibcoiaocoumaiii),  when  coumaiin  <]  - 
im  Inrt  mfaBtanee  decomposes  into  cuiim.irin 
exerts  a  substituting  Ai'U^a' 
^BnaDooaamann  cxystaUixes  from  alcohol  in  Hat  prisms,  melUng 

M  naiiwiiiiawtiiii.  C,H^.C^BiOp  was  obtained  by  Peikio 
faffbntisfccumahn  with  bromine  containing  iodine;*  itciyttal- 
liKS  frooi  boiling  alcohol  in  saudl  needles,  which  melt  at  179^ 
(Rttig). 

fi-IHirtmixoKinMrin,  Cgr^BrjCjHjOj.  was  prepared  by  Pcrkin 
frocn  dihrom<.«aIi<:yUldehyile-  It  is  abo  formed  when  a  solution 
to[  coumaric  acid  aod  bromine  in  carbon  disnlphide  is  allowed  W 
stand.  An  addition  product  is  formed  and  decomposes  in  the 
air  into  hydrobtvanic  acid  and  dibromocumaiin  (Fittig).  Tb« 
latter  mstalliies  from  alcohol  in  small,  lustrous  needles,  meltiig 
at  ITT, 

yUneoumarin,  C,Hj(SO^O^  is  formed  by  di-soUingcoumana 
in  fuming  nitric  acid,  and  by  heating  «-nitrosaIicylaldehyde  witb 
s.jdium  acetate.*  It  crystallizes  in  fine  needles,  which  melt,  s 
183'  and  form  a  deep-yellow  solution  in  alkalis  (Delaland^ 
Eleibtren). 

Amidocvumann,  CJHti^^t)^*  "  ohtamed  by  rcducmg  niuo 
couniarin  with  iron  filings  and  aceUc  acid,  and  crystallizes  iu  looj 
needles,  melting  at  168'— 170°« 

Cotmarilu  acid,  C,H,Oj„  has  been  prepared  by  Pcrkin 
beating  o-chlorocoumarin  and  a-bromocoumarin  with  alcoholl 
iwtaflb.     It  is  beat  obtained  by  briugiDg  coumarin  dibromid 

'  Buecko,  Ann.   Chent.  Pharp%.  tiir.  85. 

»  Fitlig  Hid  Ebort.  ibid.  crxrL  IBS. 

»  Fitlig,  Ami.  CA™.  Warm,  convi.  Mi. 

•  Perkui,  ««.  dvii.  117. 
»  Twae,  Jw.  i)»u(*dl.  Ckrm.  Om.  xx.  SIM. 

•  Fr«i3u  >na  Chioa*,  Ai*h.  CAem.  fliartu.  «i 


COXJMABON.  E« 

hot  alcoholic  potash  and  tlien  heating  for  a  short  tiinc.^ 

'stailizea  from  hot  dilute  alcohol  in  needles,  melting  at 

■' — 191°  and  holls  almost  without  decomposition  at  310° — 

5*.     It  does  not  combine  with  bromine  or  hydrobromic  acid 

i  is  decomposed  into  acetic  and  salicylic  acida  by  fusion  with 

taah.     It  is  a  monobasic  acid  and  forms  crystalline  salts. 

^fdroeoumarilie  acid,  CgHgOj,  is   formed  by  the   action   of 

Bin   amalgam  and  water  on  coumarilic  acid,  and  is  more 

fly  soluble  in  water  than  the  latter,  crystallizing  in  nacreous 

n,   which    melt   at    116  5°.      It  boils   with  partial  decom- 

tion  at  2985° — SOO^o",  a  small  quantity  of  phenol  being 

led.    Its  salts  crystallize  well ;  the  ethyl  ether  only  dissolves 

kj  in  caustic  soda  and  is  simultaneously  saponified. 

^Tnaron,  CgH^O,  is  obtained  by  the  distillation  of  coumarilic 

with  lime.and  by  heating  aldehydophenoxyacetic  acid  (Pt.  IV. 

69),  with  acetic  anhydride  and  sodium  acetate.*     It  is  an 

Bquid,  which  boils  at  lC8o° — 169o°,is  insoluble  in  alkalis  and 

bines  with  bromine  to  form  conmaron  dihromidc,  CgH^OBrj, 

idi   crystallizes  from  carbon  disulphide  in  large,  colourless 

BIS,  melting  at  86°.     This  substance  is  converted  by  the 

jn  of  hot  alcoholic  potash  into  brixmocoumaron,  CgH^BrO, 

Bch  crystallizes  from  dilute  alcohol  in  needles,  melting  at  36°, 

latilizes  at  the  ordinary  temjjerature  and  has  a  strong  odour.' 

The  following  formulie  express  the  most  probable  constitution, 

,lhese  substances : 

Coamarilic  aciil.  Coumaron. 

C«H./      \c.CO,H  C.II  /      \CH 


HydrcK^oumarilic  ai-id 


c,H,<       >cH,co,n. 


be  formation  of  coumaron  from  aldehydupliooosyacotic  a 
Id  thea  take  pla£c  as  foliowa ; 

LB/  ■       ■      =  CM,(        \0H  +  H.O  +  CO, 

\CHO  ^CBf 

'  FittiKUiil  Ebert,  AnK.  Clum.  Ftiarm.  ccirl.  JCa, 
'  Sdming,  Ber.  Deiitsch.  Chcm.  Gtt.  xvii.  30O0, 
'  EbBrl,  Ann.  Chcin.  Flmnn.  ccixvi.  3G4. 


AKOixnc  coMPOfrsna. 


irf.  C.HjC.H^CO^    Tbia  c 
bjr  Hfawtwva  bv  boUiog  aloes  with  dilute  nl-  I 
phone  acid.  %  yield  of  1 — 1'3  per  c^t.  being  given.^    It  n 
hm  qrBthetieallT  jraparad  hj  bemtin^  porahjdrosvbe&Bvl'Jelivli 
witk  BnhydrooB  aoJiBm  leeteto  and  aeeuc  anhydride  to  1'  < 
a  Mskd  tob&i  It  njitanun  fiom  hoi  water  in  needles,  lu^ :  i 
•ft  306^  (Twrnami  and    Hnxfeld);     its    alcoholic  solutiin 
aoloBwd  daifc  goldBn-lKown  hj  fenic  i^doride.     On  fusion  «itli 
CMMUe  aoda  or  patMh,  it  ii  deoomposed  into  parahydroxyb^iui'ic 
^■ad  aecti*  acid.*    It  is  tednced  to  hTdropar&coumatk  acid 


5  (Kid.  C^(OCHJC^COjH,  hae  been 
1  br  ArrktB  by  hvating  anisaldehyde  with  acetic  ubT- 
dnde  Mid  aodimu  ac«tato,  the  method  described  under  pan- 
coonuiic  aciil  being  followed  (Eagel).  It  crystallizes  from 
klc^iol  ill  fiuntly  TvUow  iM^lIes.  oielting  at  171°.*  It  ia  ilto 
IgfBcdvhm  swUum  phcnylglycoUte  a  healed  with  anisaldeh^fde 
,nd  Mitie  anhyilriJe.  ititthyipktnacyparMOMHiarie  acid,  (CH,0) 
CLH.-^"^"  (OC,Hj)00,H.  being  simultaneonsly  obtaineJ ;  tie 
IstW  OTBtaUiKB  from  aloohtd  in  rectangolar  tableta,  melting 
a»200".« 

MtAihxtntamiMryt  AhryU.  C^.(OCH,)C,H^COCl.  a  » 
iiTslalliDe  mass,  which  melts  at  60°  and  ia  converted  by 
atiunoDia  into  tb«  amide.  C^/OCH^O^COMH^  whicU 
wwrales  frwa  akohol  in  scales,  melting  at  186°. 

J?dM  ««*A^y«««-ianU..  C,H,(OCH^C^COrCH,.  i» 
f.>rmed  by  the  artioo  of  the  chloride  on  methyl  alcohol,  crystal- 
liws  iu  large  taUeta.  melts  at  89°  and  boib  at  303.°« 

in  Iho  root  of  iWytAm  spiatmm,  a  plant  related  to  the  ginget, 
whicl.  U  used  in  Indi»  «  a  perfume  under  t  name  of  Kafui- 
kaclm  A  pleasant  smelling  oil  and  the  above  acid  are  ei" 
traou-d  by  pclroleum-spirit,  the  latter  crystallizing  in  taWet* 
\»  hi>:li  melt  at  40'  w»d  are  decomposed  by  caustic  potash  inW 
nl.ohol  and  mcthylparacou marie  acidJ 

Afft9}i>amt(nomric,  C,H,(OX;0CH,)C,HrC0,H,  is  formed 
wlK-ii  the  sodium  compound  of  parahydroiybenzaldehyde  » 
ljeat*sd  with  acetic  anhydride  and  sodium  aretale.     It  oysti* 

'  Thtwh,  r*flrwi.  /i™™.  Tm»t.  [S]  xt.  381. 


NAKINOIKi 

t  froiu  liot  water  ia  fiue,  matted  needles,  wliich  melt  at  about 
S°,  but  cvimmence  to  sublime  at  a  lower  temperature.  Oo 
Ming  with  caustic  potash  it  decomposes  into  acetic  and 
ncoumaric  acids.' 

Hariii-gin,  Cj^HjgO,,  +  4HjO,  wa«  discovered  by  De  Vry  in  the 
wers  and  almost  aJl  the  parts  of  Citrits  decicmatui,  and  was 
[taken  by  him  for  besperidiu  (p,  251),  Its  name  ia  derived 
in  varinffi  (Sanscrit :  orange).  It  has  a  bitter  taste,  is  slightly 
table  in  cold,  almost  in  every  proportion  in  hot  water  and  crystal- 
ssia  colourless,  microscopic  prisma,  which  lose  water  on  heating 
i  melt  at  170° — 171°.  It  forms  a  yellowish-red  solution  in 
is  and  ia  reprecipitated  by  carbon  dioxide.  On  heating  with 
tate  sulphuric  acid,  it  is  decomposed  into  grape  sugar,  iso- 
Jcite  and  naringenin,  C,jH,jOj,  which  is  insoluble  in  water 
d  crystallizes  from  dilute  alcohol  in  lustrous,  tasteless  needles, 
Bch  digsolve  readily  in  caustic  pota.^h  and  are  decomposed 
ten  this  solution  is  heated  into  phlorc^lucinol  and  paracoumartc 
id,*  Its  constitution  ia  therefore  probably  expressed  by  the 
lowing  formula : 


HO.C^^.CHz=CH.CO.OCbH,(OH)(. 


DIHYDROXYPHENYLACRYLIC   ACIDS, 


/Utl 
C.H,^OH 

\CH=CH.COgH. 


: 


;  Caffeic  acid  (1:2:4).  A  characteristic  compound  which 
called  caffeetannic  acid,  CjjIIjgOg  and  forms  a  gummy  mass, 
%  contained  in  coffee  beans  ^  and  the  cainca-root  (CAiocorca  racc- 
■mosa).*  On  boiling  with  caustic  potash,  it  decomposes  into  a 
sugar-like  substance,  CgH,oOj,  and  caffeic  acid,*  which  has  also 
^een  prepared  synthetically  from  protocat^chualdehyde  and 
^festic  anhydride. 

Fl  Tiemuin  anil  Ueizfeld,  rharm.  Joiim.  Tra'u   [3]  iv.  361. 
~  »  Will,  Btr.  DtiUtch.  Chtm.  Oei.  jt»iiL  1311  ;  ix.  294  and  1188. 

*  FfalT,  Stlaetigtr'i  Jaum.  Ixii.  31  ;  Rocbleder,  Ana.   CAem.   Fhnriii.  til,  300, 
liTJ.  85. 

'  RiKliI«iIer  »nJ  Hlasiwelz,  JahTiabcr.  Chan.  1860,  387, 

■  Hluiwelz,  Ann.  Chem.  Fharin,  uxli:.  2S1. 


CSrii^L  ^im  mk.).  pRVual  I7  bom  of  afeaU.  ai«  kU 
«kh  IW  pMk.  «<  vaier  aad  50  gras-  of  anrtac  pottib  br  m 
how.  dOtted  witb  SOO  grav.  of  vatcr.  ^atfifini  vith  R^itaaB 
Ksd  aod  rapealafl7  eitiarttJ  nlk  ether.  The  sod  kft  dbr 
the  enporatica  of  the«dwr  ii  haOed  npvhh  aaimal  diarail 
and  oTStaQiaed  from  water.    The  jield  ■momito  to  6—7 

Cdbte  ac^  oTitalltaeB  ia  anil,  ftnv'jdkiv, 
or  plates  aad  its  aqneoas  wJaticw  ■■  eolovRd 
fcrrie  rhlnrafe ;  the  aifcfitian  of  fDifiam  caitnnate 
colour  iato  bfaw  and  fiaaDj  into  nd(fidi-«ioleL  The  mai  '* 
redaoed  to  fajdrocafioc  add  by  so£iim  aaiB^am  and  wstcr;  a 
-*T^"'*Wr  with  potad  it  jielda  protocatechnic  and,  vbils 
pjro  CBltchol  11  Conned  on  diy  distiDatiaa. 

MttamttifUa/tie  add.  C^0HX0CH^^C0^1:S:t), 
was  diaoGvered  bj  Berth  and  HJanwetz  id  Aaa  fcetida,  the  nn 
of  Tanons  species  of  Ferula  or  NutheBom  and  is  called /mii^ 
and.*  Tietoana  sod  Nagai  then  prepsred  it  sirnlhetically  frnu 
vanillin.  It  ci7stallize8infoar-sided.rbonibicDc«dk4,ifliiflim(U 
at  168" — 169*  and  are  scarcely  soluble  in  water,  but  dissolve 
tnore  readily  in  boiling  water  and  readily  in  aleohoL  It  ii 
reduced  to  hydroferulic  add  by  sodinm  amalgam  aud  water. 

FtnUaldehfde.  C,H,(OH}(OCiyC^CHO.  When  gloco- 
vanillin  (Ft  IV.  p.  347)  is  acted  upon  by  acetaldebyde  and  caos^ 
soda,  glucoftrtUatd^hyde.  C,H,(OC,UuO()(OCH^C,HyCHO  + 
2HfO,  is  fonoed,  wbicb  crystallizes  from  hot  water  in  Ugbt  yellow 
needles,  melting  at  200° — 20S°.  Its  iujqcous  solution  is  laevo- 
rutatory,  and  colours  a  solution  of  fuchsin-siilphurous  acid  red. 
Kmulsin  resolves  it  into  dextrose  and  fe  nil  aldehyde,  which  ts 
readily  eolublo  iu  alcohol  and  benzene  and  b  precipitated  by 
]>cLroleum -spirit  from  solution  in  the  latter  in  light  yellow 
needles,  which  melt  at  84°  and  have  a  faint  aromatic  odour.  Its 
solution  is  coloured  bluish-green  by  fcnic  chloride,  vanillin  being 
formed  if  the  mixture  be  heated.'' 

ParamdhyUafftie  acid,  (2:1:  4),  was  prepared  by  Tiemann 
■nd  Nagoi  by  heating  caffeic  acid  with  methyl  iodide,  caustic 
potash  and  wood-spirit,  and  was  called  isoferulic  acid.*  Tiemann 
ntid  Will  then  discovered  tliat  it  is  identical  with  hesperetic  acid, 
a  dcconi]K>sitioa  product  of  hesperidin.*  It  crystallizes  in  needles, 

'  Ann.  Vhtm.  Phnrm.  cxlil.  357.  '  Ibi±  ciiiTiiJ.  64. 

■  Tlnnatin,  Bi^.  IMiOkK.  Chan.  Get.  iviii.  3488.  '  fhuL  xl  846. 

•  llumtiaim,  i'^   '   '     <8S  1  X.  ese  ;  Tiuaium  suJ  Will,  ibUL  xiv.  848. 


HESPERETIN. 

whicii  are  slightly  soluble  in  cold,  more  readily  in  hot  water  and 
Blcohol  and  melt  at  228°;  it  decomposes  into  carbon  dioxide 
hesperetol  when  its  calcium  salt  is  distilled  (p.  32), 
Its  alkali  salta  are  colourless,  while  those  of  fenila'ic  acid  have  a 
yellowish  colour. 
^^^  Helting-poiat. 

Dimethylcaffeic  acid.  C^'RJfiC'S^tCfi^.CO^n 

lustrous  needles 180° — 181° 

Methyldemethylcaffeate,      C(,H3C0CHj)jCjHj. 

COj.CHj,  pointed  prisma 64* 

Acetylftrulic  acid.,  CoH3(O.OO.CH3)(OCHj)C,a,.CO,H,  ia 
finmed  by  boiling  vanillin  with  acetic  anhydride  and  sodium 
•cetate,  and  crystallizes  from  alcohol  in  fine  needles,  melting  at 
106° — 197°.  On  heating  with  caustic  potash  it  decomposes  into 
•cetic  acid  and  ferulic  acid  (Tiemann  and  Nagai). 

Acetyliso/cTiilic  acid  ia  obtained  by  heating  isofenilic  acid  with 
aceUc  anhydride  and  crystallizes  from  alcohol  in  plates,  melting 
lit  199°  (Tiemann  and  Will). 

DiacetylcaffeXc  acid,  C^{OG0.GYi^G^yi^.CO^,  ia  forme<I 
when  caffeic  acid  is  heated  with  acetic  auhydride  and  when 
prolocat«chnaldehyde  is  heated  with  sodium  acetate  and  acetic 
anhydride.  It  crystallizes  from  dilute  alcohol  in  fine  needles, 
melting  at  190° — 191°.  On  heating  with  caustic  potash  it 
decomposes  into  acetic  acid  and  caffeic  acid  (Tiemann  and 
Nagai). 

241a  Resperetin,  C,,H„03,  is  obtained  when  hesperidin  is 
beated  to  115° — 120°  for  three  hours  with  5  or  6  parts  of  50 

>er  cent,  alcohol,  which  contains  2  per  cent,  of  sulphuric  acid. 

[ti  crystallizes  from  dilute  alcohol  in  small  plates  with  a  satin 
liiatre  and  from  boiling  water  in  flat,  rectangular  tiiblcts,  which 
are  very  slightly  soluble  in  cold  water,  have  a  very  sweet  taste 
and  melt  at  226°  with  partial  carbonization  and  decomposition. 
It  dissolves  readily  in  alkalis  but  is  reprecipitated  by  carbon 
dioxide ;  when  boiled  with  caustic  potash  it  decomposes  into 
i»oferulic  acid  and  phloroglucinol.  It  has  therefore  the  following 
constitution  (Tiemann  and  Will) : 

/OH  H0\ 

C'sHg^OCH.  H0--^C.H3. 

\CH=CH.CO.O/ 

Hesptridin,  CjjHjjOjj.  This  name  was  given  by  Lcbrettm  ia 
a  cryslalUnc  body,   which  occurs  in  the  fruits,  and  especially 


i 


■d^  »mi   aka,  *J  soow    species    of  the   AurantUo».> 

■■  mtem»  m  iXlnu  Haummm,  C.  jnedien,  C.  duniiUaiM, 

iMMMH,  C  Umf^tlim,  C.  mamdarin,  and  C.  mmmtrimit} 

idb»  a  dwr  haw,  wfaUe  it  is  not  found  Jii  C.  Tviyaru. 

fwiifc  C    *«■■■■    (Pfeffer).      tt    is    best    obuincd 

Ac  «&BBa2,   diM    vnripe    orange    {Fnutiia    aumtdi 

tm^  %  VM^aag  tke  toaghlr  powdered  fruit  with  colj 

,  ■»  la^(  «i  tk«  Ghiate  gives   a   precipitate  with  lead 

TW    wahe   b  then   extracted    with    50.  per  cent 

i.  of  caustic  soda  has  be^u  added. 

t  tlw  adaboB  m  ■•  larger  coloured     Hydrochloric  add  b 

«d|iute  extnMied  with  boiling  90  per  cent 

mlovtd  unpoiities  and  the  residue  dissolnd 

i»'««ikaa«Kpitak,«litUe  alcohol  being  then  added  andlk 

1  by  carbon  dioxide.' 

k  tknaa  «•  aiowfaw  and  tasteless  mass  consisUng  of 

m/kt^  «Udi  ara  Teiy  bjgmsoopic,  but  are  ecarcelj 

m,  mtf  da^klij  in  alooliol  and  insoluble  in  etber; 

«teiteal  from  boOii^  glacial  acetic  acid  in  UTgH 

It  wmBff  4m1tcs  ia  alkalis,  as  mentioned  above; 

iiWHtad  Arafiav  WDOtes  with  sodium  amalgam  ud 

k  «mic*-«ala«Md  aohnioa  is  fimoed,  in  which  hydro- 

e  a«ii  ynfcoM  m  p«d|Htate,  vhidk  forms  a  nu^nta-ied 

k  )k  aMM.  Hm  wAetaacK,  which  has  also  been  obtuned 

_  a  farther  inrestigated.     It  may  pnb- 

<M|»%»  wIm»I  »» Iha  uaJBiim  matter  of  orange-peel,  BeneUvs 

Wwm^«kMn«l  AaftllwaahstaDc«  eootains  much  besperidio.* 

IW  IsttN'AnMipaaaa  «a  hWnig  with  dilute  adds  in  a  umilat 

agar,  isodtildte  and  hesperitin.' 

■IQ  CaiM>ii  mid  (1  : 3  :  4^    This  name  was  formerly  ap- 

"   t  %k  l)jNk*>)HaMKe  and.  th«  oonpouad  in  question  heaag 

■MNfcNNC  add.  anoa  it  is  (bnned  when  umbellifeno 

iMi  4aMa  camtie  pota^ :  * 

O CO  ^H 

xaa=A:H  ^chz=chico.c 


;  T1w>M  aad  Vai,  Aid.  x 
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It  forms  a  yellowish  powder,  which  is  readily  soluble  in  alcohol 
^nd  hot  water  and  becomes  converted  into  a  resinous  mass  on 
Continued  boiling  with  water. 

Umbelliferon,  CgH^O,,  is  formed  by  the  distillation  of  the 
resins  of  various  UmbeUiferae,*  such  as  that  of  the  sumbul  root 
{Euryangium  sumbul)^  Asafoetida  and  especially  that  of  the  gal- 
tree,  both  of  which  are  derived  from  species  of  Ferulacese.  It  is 
also  obtained  from  the  alcoholic  extract  of  Da'phie  mezereum  ^ 
aQd  may  be  synthetically  prepared  by  heating  resorcinol  and 
msklic  acid  with  sulphuric  acid,  the  reaction  corresponding  to 
the  formation  of  coumarin  from  malic  acid  and  phenol.^ 

It  is  almost  insoluble  in  cold  water,  dissolves  in  100  parts  of 
boiling  water  and  crystallizes  on  cooling  in  fine  needles,  which 
wielt  at  223° — 224**  and  smell  like  coumarin  when  heated.  It 
disaolves  in  concentrated  sulphuric  acid  without  decomposition, 
forming  a  solution  which  shows  a  dark  blue  fluorescence.  Water 
^^d  sodium  amalgam  convert  it  into  hydro-umbellic  acid.  On 
fusion  with  potash,  /8-resorcylic  acid  (Pt.  IV.  p.  359)  is  formed. 

Jfethylumhelliferon,  C9H5(OCH3)02,  is  formed  when  umbelli- 
feron is  heated  with  methyl  iodide,  caustic  potash  and  wood- 
^I>irit.  It  crystallizes  in  plates,  which  have  a  strong  odour  of 
^o\imarin  when  heated,  and  melts  at  114°  (Tiemann  and  Reimer). 
It  yields  two  isomeric  dimethylumbellic  acids,  behaving  in 
^Vkis  respect  in  an  analogous  manner  to  methylcoumarin. 

a'Dimethylumbellic  acid,  CQ}i^{0G^^jCJ3^.C02^,  is  obtained 
^^  heating  a  solution  of  methylumbelliferon  and  equal  molecules 
methyl  iodide  and  sodium  in  wood-spirit,  the  methyl  ether 
^ing  then  hydrolyzed.  It  crystallizes  from  alcohol  in  needles, 
^^elting  at  138°,  and  is  converted  into  the  following  compound 
"^heu  it  is  heated  to  the  boiling-point. 

fi-Dimethylumbellic    add  is    also    obtained    by  evaporating 

^:iaethylumbelliferon  with  caustic  soda,  heating  the  residue  with 

^>iethyl  iodide  and  wood-spirit  and  hydrolysing  the  ether  which 

Xs  thus  obtained.     It  crystallizes  from   hot  water  in  lustrous 

Xieedles,  melting  at  180°— 181°. 

Both  these  acids  are  converted  by  sodium  amalgam  and  water 
Xnto  dimethoxyphenylpropionic  add,  melting  at  105°,  and  yield 
'the  same  dimethyl-)8-resorcylic  acid  on  oxidation  * 

^  Sommer,  Jahresh.  Chem.  1859,  573 ;  Hlasiwetz  and  Grabowski,  Ann.  Chem. 
Phami.  cxxxiz.  100.  '  Zwenger,  Ann,  Chem.  Pharm.  cxv.  15. 

'  von  Pechmann,  Ber.  Ikuiseh.  Chem.  Cfes.  xvii.  929. 

*  Tiemann  and  Will,  ibid.  xv.  2080  ;  AVill,  ibid.  xvi.  2116 ;  Will  and  Beck. 
ihid.  xix.  1777. 


AcciylumbeUiferon,  CaU.^{O.CO.CS.^Oi,  is  obt^ned  by  heatin,- 
umbelliforon  with  acetic  anhydride  or  acetyl  chloride,'  or  resorcjl- 
aldehyde  with  sodium  acetate  and  acetic  anhydride.'  It 
cryatallizea  from  hot  water  in  large  prisms,  melting  at  \Wxii 
its  aqueoua  Bolution  sliows  a  blue  fluorescence, 

Metahydrexeycouviarin,  0^11^0;,  is  prepared  by  the  action  of 
Bulphuric  acid  on  a  mixture  of  malic  acid  and  quinol  and 
crystallizes  from  boiling  water  in  needles  which  melt  at  2iS°— 
250°.     Its  solution  does  not  show  any  fluorescence,^ 

Metam.ethoxya3um.arin,  C^^{OC^^O^,  is  the  methyl  ether  of 
the  preceding  compound,  and  is  obtained  by  boiling  methoij- 
ealicyl  aldehyde  with  acetic  anhydride  and  sodium  acetate.  It 
forms  tabular  plates,  which  melt  at  103'  and  smell  like 
coumarin.* 

Orthokydroxycowm.arin,  C(|H,Oj,  has  been  prepared  from 
catechol  and  malic  acid ;  it  crystallizes  from  alcohol  in  fine 
needles,  which  melt  with  decomposition  at  280° — 285'.* 

The  constitution  of  the  hydroxycoumarins  is  expressed  by  de 
following  formula : 


Uinbellihron. 


4 


M  etnhy  i!  roiyccinmarin. 

CH=CH 


0  rthohjilroxvcomiuiii' 

CH=;CH 


TRIHYDROXYPHENYLACRYLIC    ACIDS. 
/OH 

\CH=CH.COjH. 

2414  Only  the  substituted  derivatives  of  these  compounds. 
and  the  anhydrides,  the  dihydroxycoumarins,  are  known. 

Dnphnctin,  CgHgO,.  The  glucoside  of  this  substance,  daphni". 
occurs  in  the  bark  of  many  species  of  Daphne,  D.  alpinn,  "■ 
mezcrcum  ^  and  is  decomposed  on  boiling  with  dilute  acids  or  i>f 

■  HIuiwDtt,  ihid.  it.  450  ;  Tinmann  and  Reimer,  t^d.  lot.  at. 

'  TiuniBim  ami  Loni,  aid.  i.  3216. 

'  PFohmann  and  Walseh,  ibut.  ivii,  ie4fl. 

*  Tienuuin  and  Miiller,  Ber.  Dtulfeh.  Chem.  Oa.  ziv.  lOSfl. 
«  Biiiari,  iirid.  iviiL  R*f.  833. 

•  Vanquelio,   Anri.   Chim^  Fhyt.   Imiv.  173  ;  Hmt  and  Gmclin,  5r:»>«>!W- 


TRIHYDROXYPHENYLACRYLIC  ACID.  255 

the  action  of  emulsin  into  glucose  and  daphnetin.*  Its  correct 
composition  was  determined  by  Rochleder  *  and  its  constitution 
has  been  ascertained  by  v.  Pechmann'  and  by  Will  and  Jung.* 
The  former  obt^ned  it  synthetically  by  heating  pyrogallol  and 
maUc  acid  with  sulphuric  acid : 

CH  C— CHzzCH 

^\                                               ^\  I 

HC     COH     CH(OH).CH,         HC     CO CO 

I       II        +  I  I  =     I      II  +C0+3H,0. 

HC     COH      CO.OH  CO.OH    HC     COH 

\/  \y 

COH  COH 

It  crystallizes  from  hot  water  in  yellowish  needles  or  prisms, 

^hich  melt  at  255° — 256°  and  smell  Uke  coumarin  on  heating.  Its 

aqueous  solution  is  coloured  green  by  ferric  chloride,  the  colour 

being  changed  to  red  by  sodium  carbonate.     If  it  be  dissolved 

^  a  boiling  solution  of  acid  sodium  sulphite  and  ammonia,  and 

potassium  ferricyanide  added,  a  reddish  yellow  colouration  is 

produced,  while  if  ferric  chloride  be  added  to  the  bisulphite 

solution  it  is  coloured  deep  blue.*^    Its  reddish  yellow  alkaline 

solution  decomposes  on  standing  or  boiling.     When  daphnetin 

^    heated  with  methyl  iodide,  caustic  potash  and  alcohol,  the 

following  two  compounds  are  formed : 

Jfono-ethyldaphnetin,  C9H5(OC2H5)08,  crystallizes  from  dilute 
^cohol  in  lustrous  plates,  which  melt  at  155*  and  are  soluble  in 
^^lk:alis. 

JHethyldaphfuHn,  C9H4(OC2Hg3202,  crystallizes  from  alcohol  in 
^^edles  melting  at  72**,  which  dissolve  slowly  in  a  hot  alkaline 
^^lution  with  a  yellow  colour  and  are  reprecipitated  by  acids, 
^^otuine  converts  it  into  diethylmonobromodaphnetin,  which  is 
^xxverted  by  boiling  with  alkalis  into  diethyldaphnetUic  acid, 
^3kQ.^0QJ3.^jd^  which  corresponds  to  coumaiiUc  acid  and  forms 
**ystals  which  resemble  asbestos,  and  melt  at  154^ 

TriethyldaphTutic  add,  C^{OC^^^C^QO^,  is  formed 
^^«en  an  alkaline  solution  of  diethyldaphnetin  is  evaporated 
^^d  the  residue  heated  with  alcohol  and  ethyl  iodide.  The 
^titiyj  ether  is  thus  formed,  and  is  then  hydrolysed  by  alcoholic 

*  Zwenger,  Ann,  Chem,  Pharm,  ex  v.  1. 
3  Jahresb,  1863,  592. 

'  Ber,  Deuiaeh,  Chem,  Qua,  xviL  929. 

♦  Dnd,  xvii  1081. 

'  v.  Pechmann  and  Cohen,  ihid,  zvii.  2189. 
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E  adil  C^k.  IT.  fL  UTS)  if  Oe  action  of  | 

««iiDh  Mck  at  las'— ISS"  (nm  Pecbi 

■*  wbid  become  aisjim 

^^AJ^\ ll«i«l(^««t»iiiTJi«Kj«.»).' 

[  l^te  ^BMde,  ^K^i^  InavUdi  h  can  b«  ntdil 

b  ojskilHBi  fei^  WfaB  »'*"'  <■  *VT  '■o^.  lostnnts  dw 
~  r  St  100*.  On  beidb 
■  vilk  dHonpastioD  at  370*. 
k  Unt  blae  SwmKeon  aal] 
admaddecp  pw  ty  faxic  AJMifc ;  it  fctnis  a  jelknr  « 
B  iIHIm     It  omtimBga  vilfc  aod  ndinm  snlpliito  to  km^ 

iiMiiiiMii  rn.'p'.  1  riTTT"/-  vr*!  1 1 oThTiIj  iiiii  tiiii  tr 


CfiJpU)^. 


^» 


It  oystallizea  id  Baall  aeedles  with  a  satin  htstro  and  IbnH 
solatiflii,  vhidi  beoomes  red  wbm  heated  with  ammoou  i 
expoaed  to  the  air,  the  cdoar  changing  (o  azare  Uue  imd  fini 
to  blood-red,  a  splendid  fiiuweaoence  beii^  abo  produced 

When  the  solptute  compooad  is  decompoeed  by  ralplnni 
acid,  hydro-axuiditt,  C^HgO^  ia  obtained.  This  compouul  * 
named  paramntidin  by  Rochleder,  who  considered  it  to  ii 
iMTBeric  with  aBscaletio.  It  Is  readilj  soluble  in  water,  crjsttl 
lizi^a  badly  and  also  gives  a  blae  colouriog  matter  with  ar 
n  wilulioQ  of  which  dries  to  an  amorphous  mass  pcBsesEdng  I 
Kplendid  violet  metallic  lustre.  The  solution  uf  the  oiigini 
compound  alters  on  standing  and  yields  a  brown  mass  with  < 

■  KMhl«<lfr.  Jahruh.  Chrm.  18C3.  GS9. 

*  Uoctilwler  ind  Schwan,  Am.  Chrm.  Fhann.  Iniriii.  nR6. 

•  Hochlvder,  ler.  eil.  ;  l.iclirrinann  uid  Knietwh,  Ber.  Dcttttdi.   CA.tb. 
xlii.  1SP1. 


SIETHTLilSCnLETIN. 


SST 


greea  lustre  on  evapomtioQ ;  traces  of  alcohol  colour  the 
on  pink  and  impart  to  it  u  splendid  cinnabar-red  fluor- 
re,  this  reactioQ  being  ao  delicate  that  distilled  wdtor  can  thus 
tinguisbed  from  spring  water  containing  calcium  carbonate.' 
ihylascuUtin.  C;,H5(UCHj)0a,  ia  formed,  together  with 
tna^  compound,  when  fesculetin  ia  heated  with  a  solution  of 
c  potash  and  methyl  iodide  in  wood-Bpirit  and  crystallizes 
trous  needles,  which  melt  at  184°  and  dissolve  in  alkalis  to 
a  solution  showing  a  green  fluorescence. 
ntlkjfltrsculctin,  CgH^(0CH3)jOp  cryst^illizes  from  liot 
in  lustrous  needles,  melting  at  H'4''. 
)  following  compounds  have  been  obtained  in  a  similar 
er: 

ttylaseuletiii,  C„Hs(OC2H5)Oj,  forms  colourless  or  yellowish 
,  which  melt  at  143°;  its  alcoholic  solution  shows  a 
flaoi'escence. 

yhyUsKiiletin,  CoHj(OCjHj)jOj,  crystallizes  in  silvery  phiteg, 
J  at  109°.  It  ia  converted  by  bromine  into  dklhyhii-ono- 
utxuletin,  which  crystallizes  in  lustroiis  needles,  melting  at 
',  and  on  heating  with  alcoholic  potash  yields  diethoxy- 
WrUic  acid,  C^^-^fi^,  a  substance  which  fonna  fine  ueedles 
melts  at  105°. 

'TrUthylcm-uletic  acid.  C^}l,(OC^il^\C^nfi0^n.  ia  fonned 
n  diethylEEBCuIetin  and  equal  molecules  of  ethyl  iodide  and 
im  are  dissolved  in  absolute  alcohol  and  heated  on  the 
ir-bath  for  four  or  five  liours.  The  ethyl  ether  thus 
ined.  winch  crystallizes  in  tliick  yellow  prisma,  melting  at 
IB  hydrolyzed  with  alcoholic  potash.  The  free  acid  forms 
Itols,  which  melt  at  102° — 103";  when  it  or  its  ether  is  heated 
lie  boiling-point,  the  following  isomeric  compounda  are  formed. 
l-TTiethyltEsculctic  acid.  The  ether  of  this  acid  is  also  formed 
^Dg  a  slight  excess  of  ethyl  iodide  in  the  above  method 
I  heating  for  eight  hours.     It  crystallizes  in  lustrous  tablets, 

g  at  75° ;  the  acid  forma  silvery  crystals,  melting  at  144°. 
bth  acids  are  converted  by  soilium  amalgam  and  water  into 
*hoxyphenyl-propionic  acid,  CuHg(0C,Hj3CjHjC0,H.  and 
oxidation  yield  a  triethoxy benzoic  acid,  CjHj(OG2H5)j,COjH, 
oh  decomposes  on  heating  with  lime  into  carbon  dioxide  and 
boxyquinol  triethyl  ether." 

IJebennsjin  miid  Ar«stbamn,  ibUI.  xiv.  i'i. 
Wai,  Bcr.  Dtidtdi.   Chrm.    Oa.   ivi.  2108  ;  Will  tm\    Alliir. 
;  WUI  ftud  Pukttli.  Aid.  11,  1110. 
'L  lU. — ^PABT  V. 
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DiacctytassctUetin,  C^B.^(O.CO.CH^fi^  ciyBtallizes  bom 
alcohol  in  prisms,  melting  at  ISS"* — 134''  (Liebermann  and 
Mastbaum). 

The  constitution  of  sesculetin  has  not  yet  been  determined 
vrith  certainty,  since  the  position  of  the  acrylic  acid  residue  is 
still  unknown;  it  must  however  be  represented  byoneoftbe 
following  three  formulae : 

CH=CH  CHzzCH  CHziCH 

Ho,/\o.co  /^o.Ao         Ho/\o.io 

OH 

jSsculin,     CeH2(OH)(OCeHu05)C8H20j.      The    apothecary 
Frischmann  was  the  first  to  observe  that  the  yellow-coloured 
extract  of  the  skin  of  horse-chestnuts  shows  a  blue  reflectioB^ 
and  Remmler  prepared  the  compound  which  gives  it  this  pro- 
perty in  a  tolerably  pure  condition.*    Raab,  another  apothecafl* 
then  re-discovered  it  and  nameil  it  schUlerstoff?  while  Martin* 
gave  it  the  name  of  bicolorin  and  Elastner  termed  it  polyckrotn'  * 
Berzelius  then  proposed  the  name  sesculinic  acid,  which  ^^ 
finally  changed  into  sesculin.     According  to  Jonas,  it  is  found  ^^ 
the  bark  in  largest  quantity  in  spring  before  the  buds  are  ope'^ 
and  also  occurs  in  the  root  bark  of  the  American  wild  jasmin 
{Oelsemium  sempervirens)? 

In  order  to  prepare  it,  horse-chestnut  bark  is  extracted  wi' 
boiling  water,  the  solution  precipitated  with  lead  acetate,  tl 
filtrate  heated  with  sulphuretted  hydrogen,  again  filtered  a^ 
evaporated.  The  sesculin  separates  out  and  is  purified  by  :^ 
crystallization  from  alcohol  and  water. ^  The  bark  may  also  ^ 
extracted  with  dilute  ammonia,  the  solution  evaporated  and  t^ 
residue  mixed  with  alumina  and  extracted  with  95  per  ce:« 
alcohol.  The  sesculin,  which  crystallizes  out,  is  shaken  up  wi 
water  and  ether  and  then  washed  with  benzene.^ 

Properties. — It  forms  small  prisms,  containing  1^  molecules 
water,  which  is  lost  at  120°— ISO** ;  it  melts  at  160°  with  deco^ 

^  CrelTe  Chem,  Joum.  v.  6. 

^  '*Ueber  die  Doppelfarbe  der  wildcn  Knstanienrinde '*  ;    TagAeitimch^ 
Schcidekundi  u-nd  Apoth,  1785.  '  Archiv/Ur  NeUurkunde,  x.  12^. 

*  Ann,  Chem.  Phartn.  xiv.  190.  *  Ibid.  xv.  266. 

*  Sonncnachein,  Ber.  Ikutneh.  Cheni.  Ots.  ix.  1182. 

^  Rochleder  and  Schwarz,  Ann,  Chrm.  Pkarwi.  Ixxxvii.  186. 

*  Fairthorne,  Jahre^her.  Chem.  1872,  788. 
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position  1  and  decomposes  at  230"*  into  sesculetin  and  glucosan.' 

It  dissolves,  according  to  Trommsdorff,  in  24  parts  of  boiling 

alcohol  of  sp.  gr.  0798,  in  672  parts  of  water  at  10-5**  and  in  576 

parts  at  25V  being  more  readily  soluble  in  alkalis.    The  aqueous 

aolntion  shows  a  blue  fluorescence,  which  is  rendered  more 

prominent  by  the  addition  of  alkalis.     A  very  dilute  solution, 

for  example,  only  showing  a  faint  shimmer,  acquires  a  splendid 

sky-blue  fluorescence  when  spring  water  is  added  to  it.     One 

part  of  aesculin  can  thus  be  detected  in  15,000,000  parts  of 

irater  (Trommsdorff).    Acids  destroy  the  fluorescence,  but   it 

reappears  on    neutralization,      .^sculin    dissolves  in   a  small 

juantity  of  nitric  acid  with  a  yellow  coloiur,  which  is  changed 

to   blood-red  by  ammonia;   0'2  mgrm.  can  thus  be  detected 

(Sonnenschein). 

^  Zwenoer,  ibid,  xc.  65. 

*  ScYdt^Ber.  Deutteh.  Chem.  Ocr.  xiv.  803 

*  Ann,  Chem,  Pharm,  xiv.  189. 
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24x6  PhenyipropioUc  acid,   C^HyC=i'.\COM.  '2::>s  ''xe 

pared  by  Glaser  by  the  combination    ':'t    carbi:ii  L-ri 

sodium  phenylacetylene,  the  action  o(  so«lium  and  ..l'>hc 

on  ;3-phenylbromethylene    'p.    33)  an*l    by  heir.n;:  «-i 

cinxk^mic  acid  with  alcoholic  potash,^    ami  ft  ii  :■  nnei 

r.ijiilAr  manner    from   /d-brom«x;innajfuic   acid.-     I:  'J  • 

*-Ci:i*  in  alctAol  and  ether,  onlv  sliirhrlv  in  T.i:<:r.  rra 

.-  -rrKillires  in  li)D'Z  needles,  which  melc  at  loT  mi  ^ 

*:^->r  T  u'nle  with  steam,  melting  un<ier  warer  a:  *  " 

-  >i  :  ar^thi  w.rh  barvta  or  heated  to  lit)-  with  Ta:rr.::  i 

%s^s  ^-    -i-.c-j-acttjlene  ami  carbon liioxi' !e.    S)*::::^  ie 

.j:.:    virr    -■^"■rrr   it    :ti:>    phenyl pr^pi'^nii:  aoi«i  x::^:^ 

rr*::«"r.  ii     r  .•:r,^iinio  ai-i-:  ^  an^l  it  combines  with  br-c 

-  i-::   rii*^ijl~crrnbrjmopr>piocic  aciii.   C^Hj.CBr^LBr,'.' 

^;  >r>L2jL"t  Tri:.:li  Lis  n*>t  vrrZ  c^ea  investi:iat«^l. 

5.r-  71  j.r  1  i '/*•  r '...'''^v  orvstallizes  •:vith  Tan-Ziii  inoi; 
TTLr^.r  lfc^■^■^L-I^  :-*•  tLe  temr^ramre  at  whioh  ::  is  •irc«"'5i'j 
-:.-f  S'.;.". •■-  ':^  ill-:wei  to  cTapiraie  at  a  i-.w  tccif^mu: 

^.i^.t.:-*..  :--i:.V4:r.:z^  :■»-:  z: : .•=?r:i-'=s  ■::  water,  are  octAin-i'i 
:  ;.Ktrv:::  t^'rlrt^  ::  t  C,HjO.  >Ba  -^  K.0  ar*r  trmi-r^i  ■ 
'^  ,.  »r  trite- 1  s ".::::  r.  is  all.>w-r«i  to  •> >: :  si-  :•  w! v.  Final'.; 
>*.'    >•  S:c.T*i  w.t'r.  jkl«x-c.:-l.  fn-e-  Creoles  ■:•:  ih-:-  anLvir 

• 

KM  wttcr  IT.   tvTi^r,  rr.:s:i-:c  i-La:e&  which  Kivx-rje 
'^'     -^'^    '•"■•^   -'^ss  cr  waser.  oarH:*Q   dioii^ic  brins: 


*  •  ••    'W-flL  5-4.C-I.. 

:i.T 

:*•- 

SK-Sft.-'J.   ,Tt^  -,    _r«^ 

ir   .^ 

ir^  't\  XT.  :>•• 

■               "«•-  ^'-.  r^ 

p^'^.f. 

■  *-«.  '-"^  T-:. 
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taneously  evolved  and  phenylacetylene,  which  may  be  recognized 
^y  its  smell,  formed. 

Orthonitrophenylprcpiolic  acid,  CgH^(N02)C2.C02H,  is  readily 
ibrmed  when  orthonitrophenyldibromopropionic  acid  is  dissolved 
in  an  excess  of  caustic  soda  and  the  solution  allowed  to  stand 
for  some  time.^ 

On  the  addition  of  hydrochloric  acid  it  separates  out  in 
brilliant  plates,  which  crystallize  from  hot  water  in  almost 
colourless  needles,  which  decompose  suddenly  at  155*" — 156**, 
leaving  a  voluminous  residue.  Its  alkali  salts  crystallize  badly  ; 
the  silver  salt  is  a  white  precipitate,  which  explodes  very 
violently  on  heating. 

The  acid  decomposes  on  boiling  with  water  into  orthonitro- 
phenylacetylene  and  carbon  dioxide,  while  isatin  (p.  73)  is 
formed  when  it  is  boiled  with  alkalis.  If  its  alkaline  solution  be 
l^^ted  with  a  little  grape-sugar  or  some  other  reducing  agent, 
pure  indigo-blue  separates  out,  the  yield  of  which  amounts  to  40 
per  cent,  of  the  acid  employed,  while  68  per  cent,  are  required 
oy  theory ;  the  loss  is  mainly  due  to  the  formation  of  isatin 
(Baeyer).* 

This  reaction  is  employed  to  fix  indigo  in  calico -printing; 
potassium  xanthate,  which  was  found  by  H.  Caro  to  be  the  best 
leducing  agent  for  the  purpose,  is  printed  on  the  cloth  together 
with  caustic  soda  and  the  acid,  the  material  being  then  dried 
and  steamed. 

JBthyl  orthonitrophenylpropiolate,  C^H^  (NOg)  C^  COg.  CgHj, 
crystallizes  from  ether  in  large  tablets,  melting  at  60° — 61°. 

Paranitrophenylpropiolic  acid  has  been  prepared  by  paranitro- 
phenyldibromopropionic  acid,  which  is  formed  by  the  combination 
of  bromine  with  paranitrocinnamic  acid.*  This  substance,  how- 
ever, always  yields  some  of  the  original  paranitrocinnamic  acid  in 
addition  to  the  nitrophenylpropiolic  acid  on  treatment  with 
alkalis,  the  bromine  being  simply  eliminated,  and  it  is  therefore 
better  to  combine  ethyl  paranitroeinnamate  with  bromine  and 
treat  the  ether  in  hot  alcoholic  solution  with  caustic  potash.* 

Paranitrophenylpropiolic  acid  forms  a  silky,  yellow  mass  or 
yellow  needles,  which  melt  at  198°  with  evolution  of  gas  and 
decompose  into  paranitro-acetylene  and  carbon  dioxide  when 
beated  to  140°  with  water. 

*  Baejer,  Ber,  Deutsch,  Chtin,  Oca  xiii.  2279. 

"^  *  See  also  Miiller,  Ann,  Ckttn,  Pharrn,  ccxii.  143. 
»  Drewsen,  ihid,  ccxii.  150. 

♦  Miiller,  ibid,  ccxii.  138  ;  rcrkiii,  Jonm,  Chun,  Soc.  1886,  i.  410. 
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Ji7ji«.  gaM/^r«ut<.  /3^,C*H^50^  is  &nned  by  the  action  of 
>**i;.-»*ui:s.    !«.:•-     a     •::»:    cTi«utitjpii«iTlpropiolate  and  crysUl- 

li«>    .X     ci-..*     r^trwUss    t&^itzn^  AC  115** 

Hi »  '«*...•« ...  .'.  ^w.  ",3>^0>>  T!ie  ethyl  ether  of  this  acid 
V  \x:tiK\^  >y  iiK  M.M-.U  j(  ^mmoiiiani  sulphide  on  ethyl  ortho- 
■ii : :  ».•  i.-ut  u  ^  i  11  vvi^  uiit  -  r  J  t  one  Aod  hv^injchlaric  acid  on  ethyl 
.s!»iL^Ti*»it.    ot  -ititr    I  *iK  rMvudu-dcii  iMDig  tlie  first  product 

ku'i  .-luu-^iii^    ucL'  :u»c  A  -.aiioxj'.it:  aeiiLjtist  as  |ieeodo-i»t>i> 


C^H,       --CxWOJI^  -  4H  =  H.O  + 


O 


AX> 


C.OH) 


In  onler  to  prepare  the  acid,  the  ether  is  brought  into  caustic 
sodii,  which  has  been  treated  with  a  Uttle  water  and  heated  to 
1*^'  and  the  product  decomposed  with  dilute  sulphuric  acid,  the 

'   n.i«v»'r  ami  Blocm,  Rrr.  Dnttnek.  Ckrm.  Gtr.  xr,  2147. 
-  Bm>*  1741  ;  XV.  7S0. 
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ixMlozylic  acid  being  thus  precipitated  as  a  crystalline  powder, 
wUcb  melts  at  122'' — 123"*  with  copious  evolution  of  gas.^  Its 
dilute  alkaline  solution  rapidly  absorbs  oxygen  with  formation  of 
indigo-blue,  which  is  also  formed  by  the  action  of  acid  oxidizing 
agents  on  the  acid,  as,  for  example,  when  its  alkaline  solution  is 
beated  with  orthonitrophenylpropiolic  acid. 

Ethyl  indoxylate  forms  thick,  colourless  prisms,  melting  at 
120'' — 121^  and  dissolves  in  alkalis  without  decomposition,  form- 
ing a  solution  from  which  it  is  reprecipitated  by  carbon  dioxide. 
On  heating  with  sidphuric  acid  it  is  converted  quantitatively 
into  indigosulphonic  acid.  When  it  is  boiled  with  water,  indoxyl 
18  formed,  which  combines  with  isatin  in  a  hot  solution  to  form 
indigorubio,  an  isoaieride  of  indigo. 

Ethylindoxylie  add,  C8H,^(OC^5)NCOjH.     The  ethyl  ether 

of  this  body  is  the  product  of  the  action  of  ethyl  iodide  and 

caustic  potash  on  ethyl  indoxylate,  which  therefore  behaves  as  a 

phenol : 

OK 

CeH,<^"  ^C.CO^C,H,  +  C,H J  » 

OC,H, 

I 

CflH,/"     ^C.COyC^,  +  KL 

It  forms  large,  colourless  crystals,  melting  at  98^  In  order  to 
prepare  the  acid,  the  alcoholic  solution  of  the  ether  is  boiled 
-with  baryta  and  then  acidified.  It  crystallizes  in  small  plates, 
ivhich  melt  at  160".  It  does  not  oxidize  to  indigo  in  alkaline 
solution,  but  the  oxidation  may  be  brought  about  by  ferric 
chloride  and  hydrochloric  acid.  Nitrous  acid  converts  it  into 
€thylnitro8o-indoxi/lic  acid,  C8H^(OC2HJN(NO)C02H,  which 
crystallizes  from  alcohol  in  large,  flat,  golden-yellow  needles. 

Indoxanthic  acid,  C^HyNO^.  The  ethyl  ether  is  formed  when 
ethyl  indoxylate  is  carefully  oxidized  with  ferric  chloride  and 
crystallizes  from  ether  in  straw-yellow  needles  or  long,  mono- 
symmetric  prisms,  which  reflect  the  green  and  yellow  rays  and 
form  a  deep  yellow-coloured  solution  in  water.  If  this  solution 
be  treated  with  sodium  nitrite  and  then  sulphuric  acid,  ethyl 

*  Baeyer,  Ber.  Deutsch,  Chenu  Qcs.  xiv.  1742  ;  Forrer,  ihid,  xvii.  975. 
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SUBSTITUTED  INDOLS, 


341S  Skutijl,  C.jH.^.  was  Jiscovenjd  by  Brieger  in  human 
tv.Tvujfrtirjj  Vo  o-/caTo»f,  F'jrL'i';^^  abccompaoied  bj  m  little  indol, 
but  U  EMit  pr>ir<M:Qt  ia  th*y6e  of  the  dog,  either  during  a  flesh  or  a 
brea^l  di*jt.*  Tapj^iner  t'uuad  it  in  the  paunch  of  the  cow,  whilo 
indol  alone  'j^xurs  iii  b<jth  the  larjre  and  small  intestine.    In  the 


•  haeynt,  Bcr.  bftH.^-h.  f.'h'in.  tits.  xr.  775. 


«  Ibid.  JL  1027. 


e,  ou  the  other  band,  the  latter  occurs  in  the  Email  intestine, 

penol  aloDG  in  the  large  intestine,  find  skatol  in  the  colon.'  The 

r  is  fumieii,  together  with  indol,  by  the  putrefaction  of  egg 

bumen  and   when  this  is  fused  with  caustic  potash.'     It  is 

)  a  product  of  the  putrefaction  of  flesh,^  especially  in  the 

sence  of  the   pancreatic  secretion,*  and  is  formed   in   atill 

Mter  abundance  from  the  brain  of  the  os.'' 

^  Baeyer  found  that  it  may  also  be  obtained,  together  with  indol, 

fwn  indigo,  by  reducing  this  to  the  yellow  compound,  which 

m  already  been  mentioned,  and  heating  this  product  with  zinc 

0.  Fischer  and  Gennan  prepared  it  by  heating  aniline 

Puc  chloride  with  glycerol : ' 

C^HjN  +  CgHpa  =  CoH„N  +  3a,0. 

I  Fileti  prepared  it  from  orthonitrocumic  acid,  CgH3(N0j)CH 

CHj)jCOjH,  by  distilling  the  barium  salt  with  iron  filings  or 

:  dust,  but  obtained  a  better  yield  by  beating  a  mixture 

(  this  salt  with  orlhamidocumic  acid  and  caustic  baryta.^     A 

ixture  of  orthooitrocumene  and  ortliamidocumene  is  formed 

1  undergoes  the  following  decomposition  : 


,CH: 


CH, 


,CH< 


•CH, 


SCflH^: 


'^NH^ 


CH, 
,CH  - 


Its  constitution  has  been  decisively  determined  by  E.  Fischer. 
When  propideneplienylhydrazone,  an  oily  liquid,  which  is  formed 
by  the  action  of  phenylhydrazine  on  propionaldehyde,  is  mixed 
with  an  equal  weight  of  powdered  zinc  chloride,  a  vigorous 
reaction  ensues,  the  mixture  being  finally  heated  to  180°  for  one 
or  two  minutes  : 

^-C-^CH, 


CflHj.N,H=CH,.CHs.CHs  =  C^H, 


CH 


NH,. 


'  Ber.  Doilxk.  Chem.  Oei.  liv.  2382. 

»  Nencki,  Joum.  PrakL  Chan.  [2],  ivii.  B8. 

*  E.  and  H.  Salkowski,  Bcr.  Deixlm/i.  CItem.  Oa.  x 

•  Brioger,  ibUl.  xW.  198S. 

•  Nencki,  Hojipt-Sfyler'i  ZeiUchr.  iv,  371. 

*  Brr.  DniUxh.  Chem.  Ga.  xiiL  233  D. 


'  m,l.  1 
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2G6  AROMATIC  COMPOmiDS. 

The  skatol  is  purified  by  distiJlatioQ  with  steam.*  It  alw  I 
occurs  among  the  products  of  the  distillation  of  strychnine  nith  f 
lime.*  It  crystallizes  from  hot  water  or  better  from  petroleu 
spirit  in  dazzling  white  plates,  melts  at  05°  aad  buib  at  I 
265° — 266°.  According  to  Nencki  and  Brieger  it  possesses  a 
persistent  fiecal  odour,  while  Baeyer  describes  the  odour  u 
simply  sharp,  and  is  confirmed  by  O,  Fischer  and  German,  who,  i 
however,  add  that  in  the  finely  divided  condition,  as  on  ihe  | 
hands  and  clothes,  it  has  a  most  unpleasant  smalL  E.  Fisclier, 
on  the  other  hand,  states  that  even  after  being  converted  iulo  ' 
the  uitrosamine  and  again  prepared  from  this  it  possessea  in 
intense  adhering  odour  of  fseces.* 

A  splinter  of  pine-Wood  moistened  with  strong  hydrocliloiic 
acid  is  not  coloured  by  an  aqueous  or  alcoholic  aoliition  of 
skatol,  while  if  the  splinter  be  moistened  with  a  hot  alcoholic 
solution  and  be  then  brought  into  cold  concentrated  hydrochloric 
acid,  it  is  coloured  cherry-red  and  finally  dark  violet. 

When  sodium  nitrite  is  added  to  a  solution  of  skatol  in  cold 
glacial  acetic  acid,  a  dark  brown  colouration  is  produced  and  tlio 
nitrosamine  is  precipitated  by  the  addition  of  water  as  a  yellow 
oil,  which  solidifies  in  a  freezing  mixture  to  a  crystalline  m»8«, 
It  gives  Liebermann's  reaction  and  is  reconverted  into  skatol  by 
zinc  dust  and  dilute  acids.  Its  formation  is  very  characteristic 
and  can  be  employed  for  the  distinction  and  separation  of  sk&tfll 
from  indol  and  methylketol  (E.  Fischer). 

The  picrate  is  precipitated  in  red  needles  when  hot  aqueous 
tolutions  of  picric  acid  and  skatol  are  mixed. 

Skatolsulfhnric  acid,  CgHgNSO.H,  appears  as  the  potassium 
salt  in  the  urine  when  skatol  is  taken  internally ;  it  has  been. 
observed  by  J.  0.  Otto  in  considerable  quantity  in  a  case  c 
diabetes,  and  obtained  from  boiling  alcohol  in  crystals.* 

ffydroskatol,  CjHj,N,  is  formed  when  zinc  dust  and  hydn> 
chloric  acid  are  gradually  added  to  a  boiling  alcoholic  solutioi 
of  skatol  and  is  an  oily  liquid,  which  boils  a"t  231°— 232°,  smeU 
somewhat  like  quino!ine  and  piperidine  and  readily  combine 
with  acids.  Its  platiuichloride  forms  fine  needles,  only  slightl; 
soluble  in  water  and  its  nitrosamine  is  an  oily  liquid.^ 

'  Ann.  Chem.  Pharm.  coxiivi.  137. 

'  Stoehr,  Ber.  DeutKh.  Ckem.  Qei.  ul.  1108. 

'  H.  Kopp  remarks  on  ths  compaund  elhen :  "  The  odonr  of  these  comnannd 


dillicnlt  to  deSne  and  is  often  dilTereutly  described  by  different  invcatigato 

......_! — I. ii_ . II,.      ■  1    "i^jj^^  ^  othew  liks  pine-«iipl«},"  Pogt 

Ber.  DciUKh.  Ckem.  Qu.  xviL  Ett  381 


(butyric  other  amella  to  soin«  liko  old  chocse,  to  othew  iiks  pine-«iipl«}, 
Xna.  lixil  SS9.  •  "      -    .   .    -.       .,.-..« 

'  Wenxing,  Aan.  Chem.  Pham 
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2419  MeOiyOcetol,  CgHgN,  is  formed  by  the  action  of  zioc 
dust  and  ammonia  on  orthonitrobenzylmethylketone,  this  being 
reduced  to  amidobenzyknethylketone,  which  then  passes  into 
methylketol  with  elimination  of  water,  the  changes  probably 
taking  place  as  follows :  ^ 

/CH2.CO.CH0  yrCHoV 

CA<_  =  C^/       >C(0H)CH3  =. 

CcH,<^^aCH3  +  H,0. 

It  is  also  obtained  when  acetonephenylhydrazone  is  heated 
with  five  parts  of  zinc  chloride,  at  first  on  the  water-bath  and 
finally  to  180**  in  an  oil  bath  :  < 

vCBL  ^CH^ 

\CH3  \nh/ 

Methylketol  crystallizes  from  hot  water  in  needles  and  from 
alcohol  in  plates,  which  melt  at  60°  and  have  a  similar  smell  to 
indol.  It  melts  at  272**  and  its  vapour  has  a  sp.  gr.  of  4*75 ;  ^  it 
colours  a  pine  splinter  moistened  with  hydrochloric  acid  red, 
similarly  to  indol ;  nitrous  acid  produces  a  yellow  colouration  in 
its  aqueous  solution,  followed  by  an  amorphous,  yellow  precipitate, 
while,  when  sodium  nitrite  is  added  to  a  solution  in  glacial  acetic 
acid,  a  dark  red  colouration  is  produced  and  water  then  produces 
a  reddish  brown  precipitate,  which  does  not  give  Liebermann's 
reaction.  It  differs  from  indol  and  skatol  in  forming  a  platini- 
chloride,  (CgHgN.HCl)2PtCl4,  which  crystallizes  in  yellow  needles. 
Its  picrate  crystallizes  in  fine,  yellowish-red  needles.  Methyl- 
ketol is  oxidized  by  potassium  permanganate  to  acetorthamido- 
benzoic  acid  (Pt.  IV.  p.  239),  which  is  therefore  formed  in  an 
analogous  manner  to  oxalorthamidobenzoic  acid  from  carbostyril 
(p.  223). 

Amidomethylketol.  When  crystallized  sodium  acetate  and 
then  an  alcoholic  solution  of  methylketol  are  added  to  a  solution 
of  diazobenzene  chloride,  methylketolazohemene  is  formed;  it 
separates  from  hot  petroleum-spirit  in  small,  compact,  red  crystals 

^  Baejer  and  Jackson,  Ber,  Deutach.  Chem.  Oes,  xili.  187  ;  Jackson,  ibid,  xiv. 
879. 

'  Fischer,  Ann,  Chein.  Phann.  ccxxzvi  126. 
.'  Treadwell,  Ber,  DetUsch,  Chem,  Oe$,  xiv.  1466. 
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aiKl  melts  at  lla** — lltii**.    It  is  conrerced  into  amidometbvikeSui 
by  the  action  of  hydrochloiic  acid  and  tin.: 

Tliift  crystallizes  in  anudl  plates,  which  melt  at  IL^ — 113" 
ami  rapidly  become  coloored  pink  and  finally  dark  led  in  die 
air.  The  hydrochloride  forms  well-developed  prxansi  On  beak- 
'm%  with  zinc  diist  and  hydrochloric  aeid  tlie  foUowin^  campooad 
is  obtained.^ 

IfydromeJJtylkHoi,  C^^iN,  may  also  be  prepared  by  heidiig 
methylketol  with  tin  and  hydrochloric  acid  and  ia  a  coLrazka^ 
oily  liquid,  which  has  a  characteristic  pungent  otloaz;  leseinb&B^ 
that  of  piperidine,  and  boils  at  227* — ^228*  (Wennjag),  It  is  a 
strong  base  and  forms  a  platinichloride,  which  cryataHiaes  in 
octohedra.  Acetic  anhydride  acta  upon  it  with,  fbnnatioii  of 
(tretyttydramethyfJcetol,  CjH^NCO.CHj,  which  crystallizes  firom 
petroleum-spirit  in  concentrically  grouped  needles,  which  melt 
at  55** — 56**. 

JNUronohydromethylhUol,  CgHi^N.NO,  is  formed  when  sodium 
nitrite  is  added  to  a  solution  of  bydromethyiketol  in  hydrocUoric 
aci<l  (Jackson)  and  separates  from  petroleum-spirit  in  compsci 
yellow  crystals,  which  melt  at  54** — 55''.  It  is  reconverted  into 
bydromethyiketol  by  the  action  of  tin  and  hydrochloric  acid  and 
givf^s  Liebermann*s  reaction,  so  that  it  {^obably  possesses  the 
following  constitution  : 

"l 
NO 

2420  PirnrihyliTulolfi'^l.^         yC.CH,,  is  obtained  by  heat- 

ing    acrtfinonHjthylplionylhydrazone,    C^Hg  Nj^CCH3):=:C(CH5)^, 
with  7iin(!  clilorido  to  130**  and  crystallizes  from  hot  petroleum- 
spirit  ill    fine  noo(lh?s,  wliith    melt   at   56**,  volatilize   withou'^ 
deootnpcmiiion  and    are   slightly   soluble    in   water,   readily  im 
alcohol  and  conoi^niratcd  hydrochloric  acid.     This  last  solutio'ai 
colours  a  pine  splinter  in  the  same  way  asiudol.     Dimethylind^i^l 
(ilcrato  crystallizes  from  benzouo  in  fino,  dark  red  needles.* 

*  Wnptirr,  A»n,  (*hrin,  VhaniK  <<'xlii.  383.  -  Degcn,  ibid,  ccxxxvi.  ir'»3. 
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BS'Methylindol,  CH3.CeH,^       \CH,  is  prepared  by  heat- 

ing  B3-Pr2-methylmdolcarboxylic  acid,  a  substance  which  will 
be  subsequently  described.  It  crystallizes  from  hot  water  in 
colourless  needles,  which  melt  at  5S'S^  and  cannot  be  dis- 
tinguished from  indol  by  the  smell  or  other  general  properties.^ 
In  addition  to  these  bodies,  other  substituted  indols  are  also 
known,  some  which  will  be  subsequently  described.  They  are 
designated  by  the  following  nomenclature,  which  has  been 
proposed  by  E.  Fischer  ; 

"  The  nitrogenous  ring  of  indol,  which  is  actually  a  pyrrol  ring, 
receives  the  symbol  Pr  and  the  numbering  of  the  component 
atoms  commences  in  the  pyrrol  ring  at  the  nitrogen  and  in  the 
benzene  ring  at  the  corresponding  carbon  atom,  as  shown  in  the 
following  diagram : "  4C       Cs 

•^      »C      \ 
«C      / 

lb    Ni 


iC 


In  order  to  avoid  errors,  an  n  is  added  as  an  index  to  the 
number  representing  the  position  of  the  nitrogen  atom,  when 
necessary ;  thus  we  have  the  following  names :  * 


Pr  IB-MethylindoI. 
^e^K        yCH 

Pr  2-Methylindol  or  Methylketol. 

C^/       >C.CH3 


Pr  1",  2-Dimethylindol. 

Pr  3-Methylindol  or  Skatol. 
y-C — -— CH3 


If  substitution  take  place  in  the  aromatic  nucleus,  the  symbol 
B  is  prefixed  to  the  number.  The  formula  of  B3-methylindol  is 
tlierefore :  q      q 


CH3.C     O 


C     N 

Hnachen,  Ann,  Cfhem,  Phann.  ccxxxix.  223. 


«  Ihul.  ccxxxvi.  121. 
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INDOLCARBOXYLIC  ACID,  C^HyNO^ 

2421  The  ethyl  ether  of  this  acid  is  formed  when  the  phenyl- 
hydrazono  of  pyroracemic  acid  is  heated  to  195**  with  zinc 
chloride  : 

C,H  /      yaCO^C^n,  +  NH,. 

It  crystallizes  in  white  prisms  and  is  readily  hydrolysed  by 
heating  with  a  little  alcohol  and  fairly  concentrated  caustic  potash 
solution.     On  the  addition  of  dilute  sulphuric  acid  to  the  solu- 
tion, the  indolcarboxylic  acid   is  precipitated  as  a  crystalline 
mass ;  it  separates  from  boiling  water  in  long,  fine  needles,  which 
melt  at  200°  to  a  red  liquid  and  decompose  at  230°  into  carbon 
dioxide  and  indol,  which,  however,  for  the  most  part  undergoes 
a  further  change  at  this  temperature. 

It  does  not  give  any  colouration  with  a  pine  splinter  moistened 
with  hydrochloric  acid.  The  picrate  separates  in  golden-yellow 
needles  when  the  acid  is  brought  together  with  picric  acid  in 
ethereal  solution.  When  nitric  acid  is  added  to  its  solution  in 
glacial  acetic  acid,  yellow  crystals  are  precipitated  after  some 
time,  which  form  a  deep  red  solution  in  alkalis.^ 

Methylindolcarhoxylic  acid,  CgH5(NCH3)C02H,  is  formed  by 
the  action  of  hydrochloric  acid  on  the  methyIphenylh3'^drazone 
of  pyroracemic  acid  and  crystallizes  from  hot  alcohol  in  white 
needles,  which  melt  at  212°  and  gradually  decompose  into 
carbon  dioxide  and  methylindol. 

Ethylindolcarhoxylic  add,  C8H5CNC2H5)C02H,  forms  colourless 
needles,  melting  at  183°. 

Phenylindolcarhoxylic  acid,  CgH5(NC(jH5)C02H.  When  pyro- 
racemic acid  and  diphenylhydrazine  are  brought  together  in 
ethereal  solution,  the  mixture  becomes  warm  and  the  diphenyl- 
hydrazone  of  pyroracemic  acid  separates  out  after  a  short  time  in 
crystals,  which  readily  form  a  yellow  solution  in  hot  benzene, 
less  readily  in  ether  and  cold  alcohol  and  crystallize  from  hot 

*  Fischer,  Ann.  Chnn.  Phnrm.  ccxxxvi.  141. 
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dcohol  in  white  needles,  melting  at  145^  If  it  be  dissolved  in 
glacial  acetic  acid,  fuming  hydrochloric  acid  added  and  the 
mixture  heated  on  the  water-bath,  phenylindolcarboxylic  acid 
is  formed  and  crystallizes  from  dilute  alcohol  in  white  needles, 
melting  at  l76^l 

Benzylindolcarloxylic  acid,  CJEL^(iHCH^CJEl^GO^,  has  been 
obtained  from  benzylaniline  by  reducing  the  nitrosamine  with 
zinc  dust  and  glacial  acetic  acid  and  treating  the  resulting 
benzylphenylhydrazine  with  pyroracemic  acid.  The  oily  product 
thus  obtained  yields  benzylindolcarboxylic  acid  on  heating 
with  hydrochloric  acid.  It  crystallizes  from  hot  glacial  acetic 
acid  in  compact  needles,  which  melt  at  195**  with  evolution 
of  gas.* 

1  Fischer  and  Hess,  Ber.  Deuiach,  Chem.  Gei,  xvil  559. 
'  Antrick,  Ann,  Chem,  Pharm,  ccxxvii.  860. 
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THE  CYMENE  GROUP. 

2422  The  following  hydrocarbons  of  the  general  formula  Cyfl^^ 
are  known : 

s-Tetramethylbenzene  or  durene         \ 
a-Tetramethylbenzene  or  isodurene     V  0^112(0113)4. 
v-Tetramethylbenzene  or  prehnitene  J 

Ethylparaxylene        \ 
s-Ethylmetaxylene    /pTT^pVf 
a-Ethylmetaxylene    ^    *    '\p|t  * 
a-Ethylorthoxylene  J  ^ 

Paradiethylbenzene  (  P  TT  /T  TT  ^ 
Metadiethylbenzene  i  ^«    *^^*    ^^^ 

Paramethylpropylbenzene  or  cymene  ^  xOHj 

Orthomethylpropylbenzene  or  orthocymene  >  CgH^^ 
Metamethylpropylbenzene  or  metacymene   )  CjH- 

Para-isocymene  1  p  tt  ^OHj 
Mcta-isocymene  j     ®    *     CH(CH3)2 

Butylbenzene,  C^H^.C^Hg. 
a-Isobutylbenzene,  C^Hg-CHj.  CH(CH3)2. 

yS-Isobutylbenzene,  CgH5.CH<p  j? . 

Cymene,  which  occurs  in  nature,  is  the  member  of  this  group 
with  which  chemists  have  been  acquainted  for  the  longest  time. 
The  others  have  been  artificially  prepared  and  some  of  them  have 
also  been  found  in  rock-oil  and  in  the  products  of  the  dry 
distillation  of  resin  and  coal. 
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THE  TETRAMETHYLBENZENES,  CqR^{CU^\. 

s-Teiramethylbenzene  (1 : 2  ;  4 : 5)  was  first  prepared  by  Fittig 
and  Jaxmasch  by  the  action  of  sodium  on  a  mixture  of  methyl 
iodide  and  bromopseudocamene  and  named  durcne,  because  it 
differs  from  the  benzenehydrocarbons,  which  were  then  known, 
in  being  solid  (durus)  at  the  ordinary  temperature.^  A  better 
yield  is  obtained  by  employing  dibromometaxylene  *  or  dibro- 
moparaxylene.*  It  is  also  formed  by  the  action  of  methyl 
chloride  on  a  mixture  of  toluene  and  aluminium  chloride,* 
(Hihoxylene,  accompanied  by  small  quantities  of  its  two  iso- 
merides,  being  the  first  product.  This  yields  pseudocumene 
almost  exclusively  on  further  methylation  and  the  latter  is 
then  converted  into  durene,  which  can  therefore  be  readily 
prepared  by  passing  methyl  chloride,  dried  by  sulphuric  acid, 
into  a  mixture  of  one  part  of  aluminium  chloride  and  five  parts 
of  pseudocumene  at  a  temperature  of  75** — 85°.** 

Durene  is  also  formed  in  small  amount,  when  oil  of  turpentine 
is  passed  through  a  red-hot  tube  ^  and  occurs  in  Baku  petroleum  ^ 
and  coal-tar.® 

It  is  readily  soluble  in  alcohol,  ether  and  benzene,  and 
crystallizes  from  the  last  two  in  large  tablets  or  prisms,  while  it 
separates  from  petroleum-spirit  in  clear,  strongly  refractive 
monosymmetric  crystals.  It  possesses  an  odour  resembling  that 
of  camphor,  melts  at  80°,  boils  at  191° — 192°  and  gradually 
sublimes  even  at  the  ordinary  temperature  in  plates  or  tablets. 
On  heating  with  phosphorus  pentachloride,  the  chloride 
C^^iCHjuX)^  is  formed,  which  separates  from  ether  in 
crystals,  melting  at  144°,  which  are  converted  into  the  alcohol, 
CgHjj(CH2.0H)^,  by  continued  heating  with  very  dilute  caustic 
potash  solution ;  the  latter  forms  a  bitter,  elastic  mass,  only 
slightly  soluble  in  water.® 

'  Zeitsehr.  Chem.  1870,  161. 

'  Jannasch,  Ber.  Deutseh,  Chcm.  Ges.  vii.  692  ;  Gissmann,  Ann.  Chem.  Phai'm. 
ccxvi.  200. 

'  Jannasch,  Bar.  Deutseh.  Chcm.  Ges.  x.  1354. 

*  Friedel  and  Crafts,  Ann.  Chim.   Phys.  [6],  i.  449 ;  Ador  and  Rilliet,  Bcr. 
ZiciUfch,  Chem.  Ges.  xii.  329. 

*  Jacobsen,  itnd.  xiv.  2624. 

*  Blontgolfier,  Ann,  Chim.  Phys.  [5],  xix.  164. 

^  Markownikow,  Ann.  Chcm.  Pharm.  ccxxxiv.  114. 

*  Scha]ze,  Ber,  Deut'ch.  Chcm.  6Vj».  xviii.  30. 
»  Colson,  Bull.  Soe.  Chim.  xlvi.  198. 
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It  may  however  also  be  formed  by  the  combination  of  methyl 
^th  /3-pseudocumenesulphonic  acid. 

Durenesidphonic  chloride,C^(SOj0l)(CK^^i3  formed,  together 
^th  the  sulphonic  acid,  when  durene  is  brought  into  ice-cold 
choTosulphonic  acid,  S02(0H)C1,  and  crystallizes  from  ether  in 
brittle,  vitreous  prisms,  which  melt  at  99^ 

Ihirenesulphamide,  CgH(S0^NH2)(CHjj)^,  separates  from  al- 
coholic solution  in  long  piisms,  melting  at  155*". 

Jhrenol,  CgH(0H)(CH3)^  is  obtained  by  fusing  the  sulphonic 
acid  with  caustic  potash,  and  crystallizes  from  hot  alcohol  in 
large,  flat  prisms,  melting  at  117^  It  boils  at  249''  and  subUmes 
very  readily  at  its  melting-point.* 

JDuroquinone,  C^{CH^fi^  Dinitrodurene  is  reduced  by  the 
action  of  zinc  dust  on  its  acetic  acid  solution  to  diamidodurenc, 
which  crystallizes  in  lustrous  tablets  and  is  oxidized  by  ferric 
<ihloride  to  the  quinone ;  this  crystallizes  from  petroleum-spirit 
^  long,  yellow  needles,  which  melt  at  111*,  readily  sublime  and 
have  a  smell  resembling  that  of  quinone.  It  is  readily  reduced 
ty  sulphurous  acid,  &c.,  but  the  quinol,  which  is  thus  formed, 
fapidly  re-oxidizes  in  the  air.* 

2423  a-Tetramethylbenzene  or  Isodurene  (1:3:4:5)  was  ob- 
tained by  Jannasch  by  the  action  of  sodium  on  a  mixture  of 
bromomesitylene  and  methyl  iodide.'  It  is  also  formed,  to- 
gether with  pentamethylbenzene  and  hexmethylbenzene,  when 
methyl  chloride  is  passed  into  a  heated  mixture  of  mesitylene 
and  aluminium  chloride,*  and  by  the  action  of  concentrated 
sulphuric  acid  on  pentamethylbenzene.*  Armstrong  and  Miller 
have  also  obtained  it,  accompanied  by  metacymene,  by  the 
action  of  zinc  chloride  or  iodine  on  camphor;®  Markownikow 
detected  its  presence  in  petroleum  from  Baku,  and  Schulze  in 
coal-tar.^  It  is  a  liquid,  which  possesses  a  faint  aromatic  odour, 
boils  at  195**  ®  and  does  not  solidify  in  a  freezing  mixture. 

Bromisodurene,  G^'Br(GH.^^,  is  a  liquid,  which  boils  at  252° — 
254"*  and  solidifies  at  a  very  low  temperature  to  plates,  which 
have  a  fine  nacreous  lustre.* 

Dibromisodureney  G^T2{GIl^^y  forms  needles  melting  at 
20  9^ 

^  Jacobaen  and  SuhnapaufT,  Bcr,  Deutseh,  Chem.  Ges.  xviii.  284. 

'^  Nef,  ibid,  xviiL  2806  ;  Ann.  Chem.  Pharm.  ccxxxvii.  4. 

^  Bar,  DetUach.  Chem,  Oes,  viii.  355.  *  Jacobsen,  ibid.  xiv.  2629. 

»  Ibid.  xix.  1216.  «  Ibid,  xvi.  2265. 

7  Ibid.  XX.  409.  8  Ibid.  xv.  1853. 

•  Bielefeldt,  Ann.  Chetn,  Pharm.  cxcviil  380. 
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DinUrO'isodurcnc,  Cg(N02)2(CHj)^,  crystallizes  from  hot  alcohol 
in  fine,  transparent  prisms  and  melts  at  156^ 

If  metaxylene  be  heated  with  aluminium  chloride,  the  opera- 
tion being  most  advantageously  conducted  in  a  current  of 
hydrochloric  acid,  isodurene,  durene,  pseudocumene,  mesitylene, 
paraxylene,  toluene  and  benzene  are  formed.  The  same  pro- 
ducts are  obtained  from  pseudocumene  and  mesitylene,  and 
other  aromatic  hydrocarbons  behave  in  a  similar  manner,  a 
simultaneous  analysis  and  synthesis  being  effected. 

Isomeric  hydrocarbons  are  in  this  way  apparently  converted 
into  one  another,  as,  for  example,  metaxylene  into  paraxylene, 
the  latter  being  however  actually  formed  from  toluene,  which  is 
also  present  among  the  products.  Another  instance  is  the 
apparent  conversion  of  pseudocumene  into  mesitylene  and  m 
versa} 

Isodurenol,  GqY{{0'H)(C13.^)^,  has  been  prepared  from  isoduridme 
and  forms  white  crystals,  melting  at  80** — SV. 

Isoduridine,  C^H^mi^^CE.^)^  occurs  among  the  by-products 
of  the  preparation  of  a-pseudocumidine,^and  is  also  formed  when 
the  hydrochloride  of  the  latter,  or  that  of  mesidine,  is  heated  to 
SOO"*  with  methyl  alcohol.^  It  is  an  oily  liquid,  which  boils  at 
250° — 253**,  and  solidifies  on  cooling  to  crystals,  which  melt 
at  14°. 

TtiTamethylj)licnykar'bamhie,  CqH(NC)(CH3)^,  is  formed  by 
the  action  of  cliloroform  and  alcoholic  potash  on  the  preceding 
compound.  It  possesses  the  characteristic  smell  of  the  car- 
baniines,  melts  at  51°  and  is  converted  into  the  nitril  by 
heating  to  240°.  The  latter  melts  at  68° — 69°  and  is  only 
attacked  by  hydrochloric  acid  at  250°,  at  which  temperature  the 
corresponding  acid  is  not  formed,  its  decomposition  products, 
carbon  dioxide  and  isodurene,  being  obtained. 

2425  v-Tctramcthylhcnzenc  or  Prehnitcne  (1 : 2  :  3 :  '4)  was  ob- 
tained by  Jacobsen,  who  converted  durene  into  prehniteno- 
sulplionic  acid  as  already  described,  and  separated  this  from  the 
accompanying  pseudocumenesulphonic  acid  by  converting  the 
mixture  into  the  amides  and  recrystallizing  these  from  alcohol. 
Pure  prehnitene  was  obtiiinctl  by  heating  the  corresponding 
sulphan)idc,  which  is  the  less  soluble  and  melts  at  18*7**,  wdth 

'  .Ta(o})son,  Jicr.  Dcutsch.  Chm.  Gcs,  xviii.   338  ;  Anschiitz  and   Immen<lorff. 
ibid,  xviii.  057  ;  Aiisolnibc,  Avn.  Chem.  Phann.  vcww.  150. 
^  Ilorinaiiii,  Her.  DcuUn'h.  (J/inn.  Oci.  xvii.  1D12. 
^  NolUM.:;  .'iiid  r>aiiiiiann,  I'ln'f.  xviii.  11-17. 
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dfochloric  acid  to  17(1° — 180°.     It  is  a  liquid,  which  boils 

iS01°  and  solidifies  at  a  low  temperature  to  a  mocrocrystaUine 

1,  melting  at  —4°. 

?rehnitenesul phonic  aciil,  accompanied  by  hexmethylbenzene, 

subsequently  obtained  by  Jacobaen  as  the  product  of  the 

tion  of  sulphuric  acid  upon  pentainethylbeozeDe,  CaH(CHj}j, 

1  this  renders  it  probable  that  iu  the  conversion  of  durene  iuto 

Bhnitene,   the   former   passes    first   into    pseitdocumene   and 

hitamethylbenzeae. ' 

ymoprehitilette,  CyBr,(CHj)j.  crystallizes  from  a  mixture  of 
e  and  alcohol  in  long  prisms,  melting  at  210°. 
initropreknilent,  Ca(NOj)jCCHj)^,  separates  from  alcohol  in 
mpact,  vitreous  prisms,  melting  at  178°.^ 
f!Friedel  and  Crafts,  and  Ador  and  Rilliet,  have  obtained  a 
methylbenzene  by  the  action  of  methyl  chloride  ou  toluene 
f  the  presence  of  aluminium  chloride,  which  boils  at  185° — 190* 
1  probably  consists  chiefly  of  isodurene,   while   Kelbc  and 
I  obtained  a  substance  by  heating  I'-bromopseudo- 
mene    with    methyl    iodide    and   Bodiuni,   which   distils   at 
Bo* — 190"  and  must,  according  to  its  fonuation,  be  Impure 
lehoiteue. 


TRIMETHYLBENZENECARBOXYLIC  ACID-. 

'  C,H,C0Hi,)3CU,H. 

The  position  of  the  car  boxy  I  group  in  the  following  compouuils 
is  designated  by  the  number  1, 

2426  Duric  ad-d  (1  : 2 : 4 : 5)  was  obtained  by  Jauiiasch,  who 
named  it  citmic  acid,  by  the  oxidation  of  diirenc  with  nitric 
acid.*  A  solution  of  cliromium  trioxide  iu  glacial  acetic  acid 
may  also  be  employed  as  the  oxidizing  agent.''  Keuter  prejMired 
it  by  fusing  potassium  tt-pseudocumenesujphonato  with  sodium 
formate.*  It  is,  however,  best  prepared  by  acting  upon  diuzo- 
pseuJociiinene  chloride  with  a  solution  of  copper  sulphate  and 
jKitassium  cyanide,  duronitril,  CnHj(CH^jCN,  which  crystallizes 
from   alcohol   in  long  needles,   melts    at    57'5''   and   boils   at 

'  Sfr.  D'lilMh   Chna.  Oa,  xx.  OOP. 

■  Ibid.  XIX.  120P.  '  Ihid.  lii.  15SI. 

*  ;ifii3chr.  CI1.-11U   1870,  <48  ;  Nef,  Ber.  DfiiUeh.  Chma.  Qa,  iviii.  28Ul. 

*  Giumnnti,  Aim.  Vlam.  Fliam.  ccxti.  205. 
L*  Bcr.  Ueiitvh.  Vhem.  0<ii.  »i.  29. 
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250°,  being  formed.  This  is  converted  into  the  acid  by  con- 
tinued boiling  with  alcoholic  potash.*  The  latter  is  scarcely 
soluble  in  water,  volatilizes  with  steam  and  crystallizes  from 
hot  benzene  in  needles,  frequently  an  inch  in  length  and  having 
a  splendid  lustre,  while  it  separates  from  alcohol  in  prisms, 
melting  at  149**— 150^ 

Dinitroduric  dcid,  Cg(N02)2(CH3)sC02H,  is  best  prepared  by 
adding  well-cooled  solutions  of  potassium  nitrate  and  duric 
acid  to  sulphuric  acid.  It  forms  a  yellow  powder,  which 
is  only  slightly  soluble  in  cold,  more  readily  in  hot  water  and 
melts  at  205^  It  crystallizes  from  dilute  alcohol  or  alcoholic 
ether  in  prisms  containing  alcohol  of  crystallization,  which 
is  readily  given  off,  the  acid  being  left  as  an  amorphous 
powder.^ 

Biamidoduric  add,  C(^B.^^{CE^fiO^,  is  formed  by  the 
action  of  zinc  dust  and  dilute  acetic  acid  on  the  preceding 
compound.  It  crystallizes  from  hot  water  in  silky,  matted 
needles,  which  melt  at  221°  with  decomposition.* 

ffydroxyduric  acid,  CqH(OE){CU^\CO^,  is  obtained  when 
durenol  is  fused  for  a  considerable  time  with  caustic  potash  and 
crystallizes  from  dilute  alcohol  in  small  needles,  melting  at  148°, 
which  readily  sublime.  Its  alcoholic  solution  gives  a  fugitive 
blue  colouration  with  ferric  chloride,  which  produces  a  dirty 
brown  precipitate  in  solutions  of  its  salts.  On  heating  to 
200°  with  hydrochloric  acid,  /8-pseudocumenol  is  formed.* 

Fseudocufnoquinonecarboocylic  acid,  C(CH3)302(C02H),  was 
obtained  by  Nef  by  the  oxidation  of  a  solution  of  diamidoduric 
acid  in  hydrocliloric  acid  with  ferric  chloride.  It  separates  from 
an  ethereal  solution  as  an  oily  liquid,  which  after  some  hours 
changes  into  deep  golden-yellow,  feathery  groups  of  needles 
which  have  a  distinct  quiuone-like  odour  and  decompose  at  130° 
with  evolution  of  gas. 

JJihydroxyduric  acid  or  PscudocumoquiTwlic  acid,  C(CH3)3(OH)2 
CO^H,  is  formed  by  the  reduction  of  the  quinone-acid  in  alkaline 
solution  with  zinc  dust,  and  crystalhzes  from  hot  water  in 
spherical  aggregates  of  needles,  which  melt  with  decomposition 
at  210*^  and  form  a  deep  violet  coloured  solution  in  alkalis. 
Ferric  chloride  re-oxidizes  it  in  acid  solution  with  production  of 

*  Haller,   Ber.  Dcutsch.    CJicm.    Gcs.    xviii.    93  ;   Nef,   Ann.    Chem,   Pham. 
C(;xxxvii.  3.  -  Gissmaiin,  loc.  cit,  ;  Nef,  loc.  cU, 

^  Nef,  Bcr.  T>aifsch.  Clitin.  Gcs.  xviii.  ?496. 

*  Jacobscn  and  Schnapaufl',  ibiil.  xviii.  2841. 


A  green  colouration  to  the  quinone-acid,  which  forms  the  first 
instance  of  a.  bcnzoquinoQecorboxylic  acid.^ 

3427  a-Isndiiric  add  (1  :  3  :  4  :  5)  was  first  obtained  by 
Bielefeldt  by  the  oxidation  of  isodurene,^  and  it  wa?  then 
shown  by  Jacobsen  that  the  other  isoduric  acids  wliicli  are 
theoretically  possible  are  simultaneously  formed  by  this  method.^ 
The  mixture  of  acids  is  converted  into  the  barium  salts,  that  of 
A-isoduric  acid  being  readily  deposited  in  crystals.  The  acid. 
Tvhich  is  liberated  from  this,  is  only  slightly  soluble  in  water,  and 
separates  from  alcohol,  in  which  it  readily  dissolves,  in  compact 
prisms,  and  from  ether  in  large,  transparent,  strongly  rofi'^ctive, 
monosymmetric  crystals.  It  melts  at  210°,  readily  sublimes  in 
long,  lustrous  needles,  is  volatile  with  steam  ami  yields  hemelli- 
ihene  on  distillation  with  lime. 

^'Isoduric  aciil  (1 : 2  ;  4 : 6}  is  separated  from  the  7-acid  by 
repeated  recrystallization  from  petroleum-spirit,  in  which  the 
latter  is  more  readily  soluble.  It  separates  on  evaporation  in 
hard,  lustrous,  transparent  prisma,  which  melt  at  151°  and  yield 
pure  mesitylene  on  distillation  with  lime. 

y-Isoduric  arid  (1 : 2 ;  3 : 5)  crystallizes  from  dilute  alcohol  in 
needles,  which  melt  at  84° — 85°  and  readily  volatilize  with 
steam.  It  is  scarcely  soluble  in  cold,  readily  in  hot  water,  and  on 
distillation  with  lime  yields  pseud ocuinene. 

Prehnitic  acid  (1:2:3:4)  is  formed,  unaccompanied  by  any 
isomeride,  by  boiling  prehnitene  with  dilute  nitric  acid.  It 
crystallizes  from  hot  alcohol  in  long,  transparent,  vitreous  prisms, 
which  melt  at  IGT'o"  and  volatilize  tolerably  readily  with  steam. 
On  distillation  with  lime,  it  decomposes  into  carbon  dioxide  and 

rmellithene.* 
DIMETHYLBENZENEDICARBOXYLIC  ACIDS, 

2428  a-Cumidic  arid  (1:3:4:6).  Jannasch,  by  the  oxida- 
tion of  durene,  obtained  duric  acid  and  also  the  dibasic 
oidic  acid,'  which,  however,  was  shown  by  Schnapaufl"  to  bo 
Kxaixture  of  two  isomcrides,  which  are  also   formed   by  the 

JMcf,  Ann.  Chem.  FJuinn.  ccxiiviL.  1.  ■  Ihii.  cxcviii,  380. 

Bar.  Datlteh.  Chem.  an.  xv.  18S3.  '  .Tiicobstn,  ■/*(.  xii.  1209. 

^tit*Ar.  CAm.  ISTl.  33. 
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oxidation  of  duric  acid  with  potassium  permanganate  and  can 
readily  be  separated  by  means  of  their  methyl  ethers. 

a-Cumidic  acid  is  also  formed  when  dibromometazylene  is 
heated  under  pressure  with  ethyl  chlorocarbonate  and  sodium 
amalgam.  It  is  only  slightly  soluble  in  water,  more  readily  in 
hot  alcohol,  from  which  it  crystallizes  in  microscopic,  vitreous 
prisms,  which  sublime  on  heating  in  fine  plates  mthont  pre- 
viously melting.     It  yields  metaxylene  on  distillation  with  lime. 

MethyUa-cumidate,  CgH2(CH3)2(C02.CH3)2,  crystallizes  from 
wood-spirit  in  long  needles,  resembling  asbestos,  or  large,  thin 
tablets,  melting  at  76^ 

fi'Cumidic  acid  (1:4:2:5)  crystallizes  from  alcohol  in  sii- 
sided  prisms,  which  sublime  in  small  plates  and  decompose  into 
carbon  dioxide  and  paraxylene  on  distillation  with  lime. 

Methyl  ^-cumidatc  is  less  soluble  in  methyl  alcohol  than  the 
a-compound  and  crystallizes  in  long,  flat  needles,  which  have  a 
diamond  lustre  and  melt  at  114**.^ 

Isoaimidic  acid  (1:3:5:6)  was  obtained  by  Jacobsen  by  the 
oxidation  of  a  mixture  of  /S-  and  7-isoduric  acid.  It  melts  at 
278° — 280**  and  sublimes  at  a  slightly  higher  temperature  in 
small,  transparent  crystals.  On  heating  with  lime,  it  yields 
metaxylene.^ 


BENZENETETRACARBOXYLIC   ACIDS, 

^^6^2(00211)4. 

2429  PyronicUitic  acid  (1  : 2  : 4  : 5)  was  prepared  by  Erdmann 
by  the  distillation  of  mellitic  acid,  Cg(C02H)^  and  by  heating 
its  salts  Avith  sulphuric  acid,^  and  was  then  investigated  by 
Baeyer.*  It  is  also  formed  by  the  oxidation  of  duric  or  cumiJic 
acid  with  potassium  permanganate  (Jacobsen).^ 

It  is  best  prepared  by  slowly  distilling  a  mixture  of  two  parts 
of  sodium  mellitate  and  three  parts  of  sulphuric  acid.  It 
crystallizes  in  asymmetric  tablets,  containing  two  molecules  of 
water  which  are  expelled  at  110°,  and  is  tolerably  soluble  in 
water  and  readily  in  alcohol. 

^  Jkr.  Dcutsch.  Chan,  Ocs,  xix.  2506. 

'^  Had,  XV.  1853. 

^  Ami.  Clicm.  Phann.  Ixxx.  281. 

*  Ibid,  Siippl.  vii.  35,  166,  325. 

'  Jjcr,  Dcutsch,  Chan.  (Jcs,  xviii.  2516. 
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The  normal  salts  alone  have  hitherto  been  prepared,  and 
clmann  on  this  account  considered  it  as  a  monobasic  acid  of 
B  formula  C5H0^(C  =  6, 0  =  8),  adding  that  it  might  also  be 
dibasic  acid  of  the  formula  C^^H^Og,  which  was  doubled  by 
^rhardt  for  reasons  which  will  be  given  nnder  mellitic  acid. 
The  ethers  are  obtained  by  the  action  of  the  alcoholic  iodides 
.  the  silver  salt. 

Methyl  pyronuUiiate,  G^Tl^(CO^CS^^  crystallizes  in  large 
ates,  which  are  only  slightly  soluble  in  boiling  alcohol  and 
elt  at  138^ 

Eihyl pyromcllUate,  G^^{CO^G^^^,  forms  short,  flat  needles, 
elting  at  53°,  and  is,  like  the  methyl  ether,  volatile  without 
^composition  (Baeyer). 

Dinitropyromellitic  acid,  GQ(^0^2(!^0^r)^  is  obtained  by  the 
idation  of  dinitroduric  acid  with  potassium  permanganate,  and 
jTstallizes  in  long;  silky  needles,  which  have  a  strongly  acid 
ste.i 

Mhyl  dinitropyromelliicUe,  C5(N02)2(C02.C2H5)p  is   prepared 
the  action  of  ethyl  iodide  on  the  silver  salt ;  it  crystallizes 
>m  alcohol  in  needles,  melting  at  130^ 

Ethyl  diamidopyromellitate,  G^(ii^lL^2(^^ ^^2^5)1*  ^  formed 
len  the  acetic  acid  solution  of  the  preceding  compound  is 
jated  with  zinc  dust,  and  crystallizes  from  ether  in  deep  fiery- 
i,  lustrous  prisms,  which  melt  at  134''  and  volatilize  without 
composition. 

PyromellUic  anhydride,  Ci^HjOg,  sublimes,  when  the  acid  is 
ated,  in  long  needles,  melting  at  286°,  which  readily  dissolve 
water,  the  acid  being  reproduced. 

Pyromdlityl  chloride,  G^^^^fi^v  ^  formed  when  the  acid  is 
ated  for  some  time  with  phosphorus  chloride ;  it  is  a  crystal* 
le  mass,  which  is  gradually  reconverted  into  pyromellitic  acid 
boiling  with  water.  Its  constitution  is  undoubtedly  analogous 
that  of  phthalyl  chloride : 

/-CO/\CO-. 

\CC1,'\/CC1,/ 

iri/dropyromellitic  acid,  CgHg(C02H)^.  When  pyromellitic 
id  is  treated  for  some  time  with  water  and  sodium  amalgam, 
o  isomeric  compounds  are  formed,  one  of  which  remains 
hind  on  evaporation  of  the  ethereal  solution  as  an  amorphous 

Ncf,  Ber.  Deutsch,  Chem,  Gcs,  xviii.  2802  ;  Ann,  Chem,  Pharm.  ccxxzvii.  19. 
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mass,  while  uohydrapyromellitic  add  crystallizes  in  needles,  con- 
taining two  molecules  of  water,  which  become  anhydrous  at  120" 
and  decompose  above  200**  with  formation  of  tetrahydrophthalic 
acid.  On  heating  with  sulphuric  acid,  it  yields  pyromellitic 
acid,  trimellitic  acid  and  isophthalic  acid. 

2430  Mellophanic  acid  (1 : 2 : 4  : 6)  is  formed,  together  with  the 
isomeric  prehnitic  and  trimesic  acids,  when  hydromellitic  acid, 
CgHg(C02H)g,  is  heated  with  sulphuric  acid  : 

(1)  CeH,(CO,H)e  +  3S0,H,  = 
CcHjCCOjH)^  +  2C0,  +  3S0,  ^  GH^O. 

(2)  CeH,(CO^e  +  3S0,H,  = 
CeHjCCOjBOg  +  SCOjj  +  3S0,  +  eHjO. 

Mellophanic  acid  is  also  obtained  when  isoduric  acid  is  oxidized 
with  potassium  permanganate.^      It  is  readily  soluble  in  water, 
forms  an  indistinct  crystalline  crust  or  short  prisms  and  is  con- 
verted into  the  anhydride  on  heating.     The  latter  melts  at  238" 
and  solidifies  in  crystals  resembling  flowers  of  ice,  which  rapidly 
become  indistinct  and  then  melt  at  164^     If  calcium  acetate 
be  added  to  a  solution  of  the  acid,  which  must  not  be  too 
dilute,  and  the  solution  heated,  a  flocculent  precipitate  is  formed, 
which   redissolves  on  cooling   (Jacobsen).     It  is   converted  by 
the  action  of  sodium  amalgam  and  water  into  a  hydromellophanic 
acid,  which  has  not  been  fully  investigated,  and  yields  hemi- 
mellitic  acid,  CgH3(C02H)3,  on  heating  with  sulphuric  acid. 

Prehnitic  acid  (1 :  2  : 3 : 4)  is  also  readily  soluble  in  water  and 
crystallizes  with  two  molecules  of  water  in  prisms,  which  re- 
semble the  mineral  prehnite,  lose  their  water  of  crystallization 
at  100''  and  are  converted  at  a  higher  temperature  into  the 
anhydride,  CioH^O^.  This  substance  melts  at  239*"  and  distils 
as  a  colourless  oil,  which  solidifies  in  crystals  resembling 
ammonium  chloride.  It  has  probably  the  following  constitution 
(Jacobsen) : 

CO,H 
COjH 

'  Jacobsen,  I^er,  Dcutsch.  Chcni.  Gcs.  xvii.  251G. 
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The  acid  is  converted  by  the  action  of  sodium  amalgam  and 
water  into  hydroprehnitic  add,  C^IlQ.{G02H)^f  a  gummy  mass, 
^vhich  yields  isophthalic  acid  and  a  little  prehnitic  acid  on  heating 
^th  sulphuric  acid. 

Prehnomalic  acid,  CgH3(OH)(C02H)^  is  formed  along  with 
prehnitic  acid,  &c.,  especially  if  the  hydromellitic  acid  be  not 
heated  too  long  with  the  sulphuric  acid.  It  crystallizes  in 
needles  and  yields  an  anhydride,  which  melts  at  210^  On  heating 
with  sulphuric  acid  or  by  the  action  of  bromine  and  water, 
prehnomalic  acid  is  converted  into  prehnitic  acid.^ 


DIHYDROXV^ENZENETETRACARBOXYLIC 

ACIDS,  Ce(OH)2(C02H)^. 

2431  Dihydroxypyromellitic  acid  is  obtained  by  the  hydrolysis 
of  its  ethyl  ether.  It  crystallizes  from  hot  water  in  light-yellow 
prisms  or  separates  on  the  addition  of  concentrated  hydrochloric 
acid  in  broad,  flat  needles,  which  contain  water.  It  gives  a  pure 
blue  colouration  with  ferric  chloride. 

Mhyl  dihydroxypyrorrullitate,  Cq{011\{G0^,C^^^,  The  pro- 
duct of  the  action  of  pure  nitric  acid  on  ethyl  diamidopyro- 
mellitate  is  quinonetdracarhoxylic  ether,  C0O2(CO2.C2H5)^,  which 
ciystallizes  from  alcohol  in  golden-yellow  needles,  melts  at 
148** — 149**  and  readily  sublimes.  It  is  reduced  by  zinc  dust 
and  glacial  acetic  acid  to  the  ether  of  dihydroxypyromellitic 
acid,  which  crystalUzes  in  needles,  which  show  a  blue  reflection, 
melt  at  126** — 128**  and  readily  dissolve  in  alcohol,  ether,  &c., 
forming  solutions,  which  have  a  blue  fluorescence.  It  is  con- 
verted by  the  action  of  zinc  dust  and  hydrochloric  acid  on  its 
hot  alcoholic  solution  into  ethyl  dihydroxydihydropyronullitatc 
or  ethyl  dikctohcxmethylenetetracarboxylate,  CgH2(OH)2(C02. 
^2^5)4-  This  body  crystallizes  in  splendid,  colourless  needles, 
containing  water,  which  is  lost  at  110^  the  compound  becoming 
hard  and  granular  and  melting  in  this  state  at  142° — 144^  It 
shows  the  greatest  similarity  to  ethyl  succinosuccinate  (Pt.  IV. 
p.  517),  is  reconverted  by  bromine  into  the  preceding  compound, 

&C.2 

*  Baoyer,  Dcr,  Dcufjich,  CKcm,  Gcs,  iv.  73  ;  Ann,  Chcin.  Phann.  clxvL  325. 
^  Nef,  ibid,  ccxxxvii.  19. 


The  coHBtitution  of  the  correspondhig  acid  is  therefore  ex- 
pressed by  the  following  tatitomeric  formulie: 

CO.n    CO.H  CO.H     CO.H 

II                                    11' 
0 CH,  XU CH, 

iio.of  >c.oii        oc<  >co 

^CH 0^  ^CH CH-^ 


CO.H 


I  I  I 

CO.H  CO^     COjU 
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THE    DIMETHYLETHYLBENZENES. 
/CH, 
C,H.^C.H,. 

343a  Elhyl^paraxyhue  (1:2: 4),  was  obtained  by  Jacobsen  by 
the  action  of  sodium  on  a  mixture  of  bromoparaxylcne 
ethyl  bromide,  aa  a  liquid  boiling  at  185°.^ 

s-EthylinMaxyl(me  (1:3: 5),  is  formed  when  methylethylketoDi 
is  heated  with  sulphuric  acid,*  as  well  as  by  the  action  of  « 
on  a  mixture  of  s-bromomctaxylene  and  ethyl  iodide,'  It  b  ■ 
liquid,  which  boils  at  180°  and  is  converted  by  oxidation  into. 
mesitylenic  and  uvitic  acids. 

8'TnbTomeihylmdaxylfne,  Gfir^tfl^^fi^^,  crystallizes  from 
Iiot  alcohol  in  long,  fine  needles,  melting  at  218*. 

s-Trinitro-eikylmetaxylene,  Cn(J^Oj)s{CR^fi^U^  is  only 
slightly  soluble  in  hot  alcohol  and  crystallizes  in  bard  needle^ 
melting  at  238°  (JacobsenJ. 

a-Etkylmetaxifle?ic  (1:4:3)  has  been  preparo<l  from  a-brom^ 
metasylene  and  etbyl  bromide,*  and  is  also  formed,  together  with 
dixylylethane,  [(CHj)jCflH3]jCH.CHs.  by  the  action  of  ethideo* 
chloride  on  a  mixture  of  metaxylene  and  aluminium  chloride.* 
It  is  a  liquid,  which  boils  at  186°. 

a-TrHToncthylmetaxyUne,    G^i^{QH.^^^^.    cry-stalllzes 
small  needles  and  melts  at  90° — 91°  (Ansohiitz  and  Roniig). 

a-Ethylorihoxylaie  (1:4:2)    occurs   among   tin;   products 
the  action  of  zinc  chloride  or  iodine  on  camphor ;   it  boib 

'  lier.  Deatich.  Chtm.  Ots.  xii.  2E1B. 

'  Jaoolisen,  liirf,  yiL  1432. 

>  WroiiUwsky,  Ann.  Chan.  Fharm.  ocii.  21?. 

*  Fittix  <uid  l^rust,  iftiif.  cxxxix.  192. 

'  Anschitti  &ad  lloiaig,  tbiot,  wxxxv.  323. 
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IfSU,  and  is  converted  by  oxidation  with  dilute  nitric  acid  into 
jvaraxylic  acid.' 

The  siilphamides  of  the  ethylxylenes,  CJIjCS0j.NIJj)(CH3), 
C'jl-rj,  as  deposited  from  absolute  alcohol,  art:  very  cliaracteristic 
CDinp^mnds  (Jacobsen^ : 

Meliiiifj-poiiit. 
Ethylparaxylenesulphamide,  compact,  transparent 

crystals 117° 

a-Etliylmetaxylcnesulphamide,  vitreous  prisms  .    .      148° 
a-Ethylorthoxylenesulphamide,      large,      compact 

prisms 126° 


ACIDS,  CjoHiA  ami  C,(,H„0,. 

3433  Mdhykthylsalicylic  acid,  C„H5.CflH,(OH)(CH3)CO,H, 
was  obtained  by  Jacobsen  by  fusing  the  sulphonic  agid  of 
K-etliylm  eta  xylene  with  caustic  potash.  It  crystallizes  from 
dilute  alcohol  in  long  needles,  melts  at  147° — 149°  and  gives 
a  blue  colouration  with  ferric  chloride.* 

2'araxylylglyiyrylicacul,  (CH3)jCaHa,C0.C0jH(l :  4 : 2).  Whoa 
I  a  mixtnre  of  paraxylene  and  acetyl  chloride  is  acted  on  by 
'  aluminium  chloride,  pararylylmetkylkdone,  (CH5)„C„Hg.CO.CH3, 
is  formed,  as  a  mobile,  strongly  refractive  hquid,  \vhi,-h  possesses 
an  aromatic  odour,  boils  at  224° — 225°  and  is  oxidized  to 
paraxylylglyoxylic  acid  by  potassium  permanganate.  Acids 
separate  it  from  its  salts  as  a  thick  oil,  which  solidifies  over 
sulphuric  acid  to  a  crystalline  mass,  melting  between  70° — 80°. 
which  absorbs  water  from  the  air  and  deliquesces,  forming  the 
compound  {C}i^fi^.G{OYi)fiO^Yi.  It  is  oxidized  by  nitric 
acid  to  isoxylic  acid  and  decomposes  on  distillation  into  the 
aldehyde  of  this  and  carbon  dioxide.' 

Mdaxylylijlyo^iylic  acid.  (1:3: 4),  is  formed  when  metaxylyl- 
m  ethyl  ketone  is  oxidized  with  potassiiim  permanganate.  The 
ketone  is  prepared  as  above  from  metaxylene,  and  is  a  liquid, 
which  smells  like  peppermint  and  bods  at  227° — 228°.  The 
acid  is  an  oily  liquid,  which  solidifies  over  sulphuric  acid  to  a 

'  Armatrone  and  Millpf,  Ht,  D-nUsch.  Cluvt.  Oa,  ivL  225B. 

'  A-aa.  Chtm.  Plinrm   cxcv.  881, 

"  Cliiiva  nnJ  Wollner,  L'cr.  ikutxh.  CAem.  Gfi,  x 
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crystalline  mass,  melting  at  83^  It  is  oxidized  to  xylic  acid  by 
nitric  acid  and  yields  the  corresponding  aldehyde  on  distillation' 
Orthoxylylglyoxylic  acid  (1:2: 4).  The  corresponding  ketone 
is  a  liquid,  vrhich  boils  at  234""  and  is  immediately  oxidized  Ui 
paraxylic  acid  by  potassium  permanganate.*  A  cold,  alkaline 
solution  of  permanganate  converts  it  into  orthoxylylglyoxylic 
acid,  which  melts  at  92V 


THE   DIETHYLBENZENES,  G^B.^{Qfi^^. 

2434  Paradiethylbenzene  is  formed  by  the  action  of  sodium  on 
a  mixture  of  parabromethylbenzene  and  ethyl  bromide,*  as  veil 
as  on  paradibromobenzene  and  ethyl  iodide.^  It  is  a  liquid, 
which  boils  at  ITS'" — 179"  and  yields  ethylbenzoic  and  tere- 
phthalic  acids  on  oxidation. 

Diethylbenzenes  have  also  been  obtained  by  passing  ethyl 
chloride  ^  or  ethylene  ^  into  a  mixture  of  benzene  and  aluminium 
chloride,  and  one  at  least  is  present  in  petroleum  from  Baku 
(Markownikow). 

When  ethylbenzene  is  heated  with  aluminium  chloride, 
benzene,  paradiethylbenzene  and  a  little  metadiethylbenzene 
are  obtained,  this  being  proved  by  the  fact  that  the  product, 
which  boils  at  176° — 188°,  yields  terephthalic  acid  accompanied 
by  a  small  amount  of  isophthalic  acid  on  oxidation.^ 

Diethylchloi'obenzenes  are  formed  when  ethylene  is  passed 
into  the  chlorinated  benzenes  in  the  presence  of  aluminium 
chloride.® 


PHENYLENEDI-ACETIC   ACIDS,  CeH,(CH2.C02H)j. 

2435  Orthoplicnylenedi-acctic  acid.  When  orthoxylylene  bromide 
is  shaken  up  with  an  alcoholic  solution  of  potassium  cyanide,  a 
considerable  rise  of  temperature  occurs  and  orthoxylylene  cyanide, 

^  Claus  and  Strommenger,  Bcr.  D&iUsch.  Chcm.  Gcs.  xix.  230 , 

^  Claus  and  Claussen,  ibid.  xix.  232. 

^  Buchka  and  Irish,  ibid,  xx.  1766. 

■*  Fittig  and  Kcinig,  Ann.  Chan.  Phamn,  cxliv.  285. 

^  Aschenbach,  ibul.  ccxvi.  212. 

^  Allen  and  Undcrwootl,  Bull.  Soc.  Chim.  xl.  100. 

^  Balsohn,  ihid.  xxxi.  540. 

"  Anscliiitz,  Ann.  Chcm.  Pfuinn.  cxxxv.  189. 

3  Istrati,  Ann.  Chim.  Phys.  [G]  vi.  413  and  482. 


TUE  METUYLPROPYLBENZENEa 


l4(CHj.CN)j,  is  obtained.  It  forms  crystals,  melting  at  59° — 
'  and  is  ilecomposed  into  a  tarry  mass  on  heating  with 
ilia,  but  is  converted  by  boiling  with  dilute  sulphuric  acid 
1  orthopheoylcnedi-acetic  acid,  which  crystallizes  from  hot 
Jhter  in  fine  needles,  melting  at  150°,' 

MMctaphenylenedi-acetic  add  is  formed    by  heating   the  corre- 

iding  cyanide  with  alcoholic  potash  and  crystallizes  from  hot 

kter  in  concentrically   groupeil  needles,  which  raelt  at   170° 

1  can  be  distilled  without  decomposition.     The  cyanide,  a 

ystalline  substance,  which  melts  at  28° — 29°,  is  prepared  by 

metaxylylene   bromide   with   an   aqueous   solution   of 

ssium  cyanide.^ 

I  PaTttphenyknedi-acetic  acid  or  Pararyhnedicarboxijlic  acid-  The 
il  of  this  acid,  paraxylylene  cyanide,  has  been  prepared  from 
J  corresponding  chloride  and  bromide ;  it  crystallizes  from 
»hol  in  needles  and  from  ether  in  long,  three-sided  prisms, 
elting  at  98°.  On  heating  with  hydrochloric  acid  or  alcoholic 
isb,  it  is  converted  into  the  acid,  which  crystallizes  from  hot 
I  long,  6at  needles,  melts  at  214°  and  volatilizes  without 
Bcomposition.' 


|th£  methylpropylbenzenes,  cm/ 


12436  In  the  year  IS41  Gcrhardt  and  Cahours  discovered 
mene  (cym&ne),  C■^^^^,  together  with  ciiminul,  C^^yfi,  the 
Idebyde  of  cumic  acid,  in  Roman  cumin  oil  (Cuminum  cyminum),* 
Bid  stated  that  it  was  identical  with  camphenc,  which  Dumas  had 
obtained  by  the  distillation  of  camphor,  CmH^gO  with  phos- 
phorus pentoxide,  and  which  was  then  further  investigated  by 
DelaJande.^ 

Cymene  was  then  detected  in  other  ethereal  oils,  but  it  was 
assumed  that  the  hydrocarbon  which  occurs  in  nature  is  isomeric 
with  that  prepared  from  camphor. 

Fittig,  Scliiiffer  and  Konig  then  obtained  propyllolucne-, 
CjHj.CjH^.CHg.  by  the  action  of  sottium  on  a  mixture  of  propyl 

'  Baejer  tx\A  Papo.  Her.  DeuUcA.  Chrm.  Oea.  xvii.  «T. 
'  Kipping,  Jiium.  Cheat.  Soe.  1888,  i.  ^1. 

»  Biwlermnnn,  Str.   DatUch.  Chain.  Gcs.  v,  702  ;  Klipport,  ibi,l.  ii.   1768  ; 
KippiuK,  loc.  til, 
_      *  Atni.  Chem.  Fharm.  JixiviiL  70  rmd  101.  '  Urid,  ancviii.  313  and  3*5. 
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bromide  and  bromotoluene,  which  agrees  in  its  properties  with 
cymeno  and,  like  the  latter,  yields  paratoluic  acid  and  terephtha- 
lic  acid  on  oxidation.     They  did  not  however  consider  them- 
selves justified  in    asserting  the    identity  of  tliis   synthetical 
hydrocarbon  with  the  cymene  from  cumin  oiL 

As  already  mentioned,  cymene  occurs  in  association  witk 
cuminol;  the  cumic  acid,  which  is  obtained  from  the  latter, 
decomposes  on  distillation  with  lime  into  carbon  dioxide  and 
cumene,  CgHig*  wldch,  as  found  by  the  chemists  mentioned 
above,  diflfered  from  propylbenzene  and  very  probably  contained 
the  isopropyl  group,  so  that  cymene  itself,  they  concluded,  was 
probably  isopropyltoluene.^ 

Attempts  to  prepare  the  latter  by  the  action  of  sodium  on  a 
mixture  of  isopropyl  iodide  and  bromotoluene  were  unsuccessfol, 
the  iodide  not  being  attacked.* 

The  products  of  oxidation  of  cymene  were  now  investigated  by 
Buliginsky  and  Erlenmeyer,*  and  also  by  Dittmar  and  Kekuli,* 
who  found  among  them  the  acids  already  mentioned  and  alsoacetic 
acid,  which  could  only  be  derived  under  these  circumstances  from 
a  normal  propyl  derivative.  Beilstein  and  Kupfer,^  and  Fittica,* 
then  proved  that  natural  cymene  is  identical  with  that  prepared 
from  camphor,  and  the  last-named  chemist  prepared  parapropyl- 
toluene  from  pure  parabromotoluene  and  found  that  it  is  also 
identical  with  the  hydrocarbons  in  question. 

Nencki  and  Zieglcr,  on  the  other  hand,  observed  that  cymene, 
administered  internally,  appears  in  the  urine  as  cumic  acid,' 
which  certainly  contains  the  isopropyl  group,  while  Kraut  found 
that  cumin  alcohol,  prepared  from  cuminaldehyde,  is  reduced  to 
cymene  by  heating  with  zinc  dust®  and  was  confirmed  by  Jacobsen, 
wlio  ]>repared  isopropyltoluene  synthetically  and  showed  that  it 
differs  from  cymene.  In  order  to  explain  the  change  from  cumin 
alcohol  into  cymene  "  an  intermolecular  change  of  the  propyl- 
group  ' '  ^  must  be  assumed. 

That  this  actually  occurs  is  proved  by  the  examples  already 
mentioned  and  those  which  follow. 

If  the  one  side-chain  in  a  derivative  of  para-isopropylmethyl- 
bcnzene,    as   for   example,   cumin   alcohol   or   its   chloride,  be 

^  Ann.  Clicm.  Pharm.  cxlix.  834. 

-  lloogowerlf,  ibul.  cxlix.  337;  Jacobsen,  Tkr.  Dcutseh.  Chcm.  Gcs.  xii.  420. 

*  Ann.  Chcm,  Phana.  cxl.  137.  *  Ihid.  clxii.  337. 

»  Ibid.  clxx.  282  and  2©0.  «  Ihicl  clxxii.  303. 

^  licr.  Jkntsch.  Chem.  CUs,  v.  740.  *  Ann.  Chcm,  Pharm,  cxcii.  224. 

*  Jkr.  DaUsch,  Chcm,  Gen.  xii.  420. 


,  U>  Diethyl,  the  isopropyl-  changes  into  the  noiinal 
'l-group. 
t,  ou  tlie  other  hand,  the  methyl  group  in  cymeue  is  oxidized 
uboxyl.  the  inverse  change  takes  place,  the  normal  propyl- 
j»  being  converted  into  the  iso-groiip;  in  this  way  cymene  ia 
I  not  only  converted  into  cumic  acid  by  the  organism,  b»it 
y  a^tation  with  air  and  caustic  aoda. 
fse  and  other  observations  led  Widmnn  to  enunciate  the 
;  law : 

Q  a  methyl  or  a  carhoxyl  group  ia  present  in  a  benzene 

^vutive  in  tlie  para-position  with  respect  to  a  propyl-gronp, 

tends   to   assume   the   normal   constitution    in   the 

i  of  the  methyl,  the  iso-constitution  in  the  presence  of 

loxyl  group." ' 

'  Cymene  occura  together  with  cuminol  in  Roman  cumin 

d  in  that  of  the  seeds  of  Cleula  virosa,^  and  together  with 

>ene,  C,„Hjs.  and  thymol,   CjHj.C«n3(OH)CH3,  in  oil  of 

;  (Thtjmvs  vitlgaris)^  and  oil  of  ajowan  {Ptyckotiaajowan)^ 

ich  have  been  used  as  spices  and  as  medicine  in  India,  Persia, 

]  Egypt  from  very  early  times.     It  also  forms  a  constituent  of 

r  pepper-wort   [Salurrja  /turtnTtsis),^  of  oil   of  wild  thyme 

pigmvs  aerpyllum),'^  of  eucalyptus   oil  {Eucalyptus  globulus)^ 

1  of  essence  of  resin.^ 

mene  also  occurs  in  old  oil  of  turpentine,  CjoHm,  and  is 
I  from  this  in  considerable  quantity  by  treatment  with 
ihuric  acid,  which  has  an  oxidizing  action.'  It  is  formed  atill 
e  freely,  together  with  ether,  when  oil  of  turpentine  is  heated 
li  ethyl  sulphate.'* 

)il    of    turpentine    combines   with    bromine   to    form    the 

romide,    Cjj,HjflBrj,  which   decomposes   on   distillation,"   or 

;  by  heating  with   aniline,'*  into   hydrobroinic   acid  and 


I  Bm:  DtuUch.  Chen.  Oa.  xut.  251,  2789,  2781. 

P  Awik.  Cktm.  Pharm.  cviif.  386.  '  Lallemuid,  ibid,  c 

J  HfeiDM,  Qvari.  Jmint.  Chan.  Soe.  viil  280  ;  Joam.  Fralil.  Chem.  Ixvi 
t'Uoller,  Btr.  Deitlich.  Chem.  Gts.  il  130  ;  Lalidolph,  ibid.  vi.  930. 
-•  Jaluu,  ibid.  ir.  816. 

•  Fabve,  Onapl.  Send.  xcii.  12nO. 

'  Fsttiit  and  lloraeyer,  Ber.  Denlich.  CAwii.  Gm,  vii.  U29. 

•  Ibid.  lU.  1980. 

»  Riban,  Btilt.  Soe.  Ckim.  rix.  242  ;  w.  101  ;  ixi.  4  ;  WriKhl,  J'wn. 
Soc.  1873,  700;  Chrm.  Jftira,  xnii.  41  ;  Kii'hter  mil  OrlowNky,  lirr.   I 
Chtm.  Oa.  ri.  1257  ;  Tilden,  Joum.  Chan.  Sue.  1878,  i.  80. 
'"  Bruire.  Compl.  Rftid.  >c.  1438. 
"  Bubicr.  S'T.  fkHlieh.  Chem.  Ort.  v.  215. 
"  Oppi-iiheim,  ibid.  ».  94  and  823. 
VOL.   III. — PART   V.  M 
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Iodine  exerts  a  very  violent  action  upon  oil  of  turpentine,  6o 
that  even  ignition  can  occur  when  large  amounts  are  added.  If 
it  be  carefully  added  in  small  quantities  and  the  solution  heated 
for  some  time,  cymene  is  formed  according  to  the  following 
equation :  * 

CjoHie  +  I2  =  CioHj,  +  2HL 

Several  of  the  isomerides  of  oil  of  turpentine  behave  in  the 
same  manner,  readily  losing  two  atoms  of  hydrogen  and  passin; 
into  cymene. 

Camphor,  C^^^fi,  is  also  readily  converted  into  cymene  by 
elimination  of  water,  which  may  be  effected  by  heating  with 
phosphorus  pentoxide,  phosphorus  pentachloride  or  phosphorus 
pentasulphide. 

In  order  to  prepare  cymene,  camphor  is  distilled  with  phos- 
phorus pentasulphide :  ^ 

6CioH,eO  +  P^S,  =  SCioHj,  +  5H^  +  P^O,. 

The  product  is  purified  by  washing  with  caustic  potash  aivl 
rectification. 

A  better  yield  is  obtained  by  mixing  equal  molecules  of 
camphor  and  phosphorus  pentoxide,  heating  gently  until  the 
reaction  commences,  when  the  flame  must  be  removed,  and 
pouring  off  the  cymene  from  the  metaphosphoric  acid.  It  is 
then  heated  once  more  with  phosphorus  pentoxide  and  distilled 
two  or  three  times  over  sodium.^ 

It  may  be  prepared  from  oil  of  turpentine  by  adding  4  per 
cent,  of  phosphorus  trichloride  and  passing  in  one  molecule  of 
chlorine  for  every  molecule  of  the  hydrocarbon  present,  the 
temperature  being  kept  at  25°  and  not  being  allowed  to  rise 
above  this  point ;  the  product  is  then  washed  with  water,  dried 
and  distilled  over  sodium.* 

Cymene  is  a  strongly  refractive,  aromatic  smelling  liquid, 
which  boils  at  175°  and  has  the  sp.  gr.  0*791  at  0^  It  gives  a 
characteristic  absorption  spectrum  by  means  of  which  it  can  be 
detected  in  essential  oils.* 

It  combines  with  aluminium  bromide  to  form  the  compound 
3CjqHj^  +  Al^Br^,   a  reddish  brown,  transparent    liquid,   which 

'  Kekul6,  Ber.  Deutsch.  Chem.  Ges.  vi  437. 
-  Pott,  ibid.  ii.  121. 

^  Fittica,  Ann.  Chcm.  Pharm.  clxxii.  807. 
*  Naudin,  Bull.  Soc.  Chim.  xxxvii.  111. 
fi  Hartley,  Journ.  Chem.  Soc.  1880,  i.  67C. 
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reacts  very  energetically  with  bromine,  pentabromotoluene  and 
isopropyl  bromide  being  formed,  which  are  therefore  also  formed 
when  bromine  is  gradually  added  to  cymene  containing  a  little 
aluminium,  the  compound  just  described  being  continuously 
formed  and  decomposed.^ 

It  forms  a  similar  compound  with  aluminium  chloride 
(Qustavson),  and  on  heating  with  the  chloride  decomposes 
with  formation  of  toluene  and  high  boiling  condensation 
products.^ 

2438  Addition  prodtcds  of  cymene.  Oil  of  turpentine  and  its 
isomerides,  which  are  converted  into  cymene  by  the  loss  of  two 
hydrogen  atoms,  must  be  considered  as  dihydrocymenes.  They 
will  however  be  subsequently  described. 

Hexhydrocymene,  CiqHjj^  occurs  in  essence  of  resin  and  boils 
at  171**— 173**  (Renard). 

Halogen  substitiUion  products  of  cymene.  When  chlorine  is 
passed  into  boiling  cymene,  cymyl  chloride,  CjHy.CgH^.CHgCl,  is 
formed,  together  with  two  isomeric  compounds,  one  of  which  is 
unattacked  by  alcoholic  potash,  while  the  other,  CgHgCl.CgH^.CHg, 
is  converted  by  it  into  allyltoluene,*  Cjflg.CgH^.CHg. 

OrthocUorocyTrume,  C^.Q^jJ[.GYi^{GR^ :  01 :  O3H7  =  1:2:4), 
was  first  prepared  by  Kekul^  and  Fleischer  from  carvacrol, 
O8H7.O0H3(OH)OH8,  by  the  action  of  phosphorus  pentachloride,* 
and  has  also  been  obtained  by  Gerichten  by  the  action  of  chlorine 
on  cymene  in  the  presence  of  iodine.^  It  is  an  almost  odourless, 
colourless  liquid,  which  boils  at  208** — 211°  and  is  converted 
into  metachloroparatoluic  acid  by  oxidation. 

Metdchlorocymene  (1  :  3  :  4)  is  formed  by  the  action  of  phos- 
phorus chloride  on  thymol,  and  is  a  liquid  which  boils  at 
213** — 214**  and  is  oxidized  by  nitric  acid  to  a  mixture  of  chloro- 
cumic,  orthochloroparatoluic  and  chloroterephthalic  acids.^ 

Orthohromocymene,  OgH^.OgHgBr.OHj,  is  obtained  when  bro- 
mine is  allowed  to  act  upon  cymene  in  the  presence  of  iodine,   '  ^ 
and  is  a  liquid  which  smells  like  cymene,  boils  at  228° — 229°, 
and  yields  a-bromoparatoluic  acid  on  oxidation.^ 

Metahromocym^ne  is  formed,  together  with  th)nnyl  phosphate, 

'  Gustavaon,  Bull,  Soc.  Imp.  Nat.  dc  Moak&u,  1886,  Nr.  2. 
2  Anschiitz,  Ann.  Chem,  Pharm.  ccxxxv.  191. 

*  Errera,  Gaz.  Chim.  Ital.  xiv.  283. 

♦  Ber.  Deutsch.  Chan.  Oes.  vi.  1090.     ^-^ 
5  Ihid.  X.  1249. 

«  Carstanjen,  Jmm.  Prakt.  Chem,  [2],  iii.  63  ;  Gerichten,  Ber.  Deutsch.  Chem. 
Gen,  xL  864  ;  Fileti  and  Crosa,  ihid,  xx.  Ref.  189. 
7  Landolph,  i6irf.  v.  267  ;  see  also  Fittica,  Ann.  Chem.  PJiarm.  clxxii.  810. 
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when  thymol  is  heated  with  pliosphorus  pentabromide  (Fileti 
and  Crosa) : 

4  Ci„Hi,.OH  +  PBr,  =  C^oHuBr  +  POCOCioH,,),  +  41IBr. 

Its  sul  phonic  acid  is  formed  by  the  action  of  bromine  on  cymene- 
orthosulphonic  acid.  When  this  is  heated  with  steam  in  pre- 
sence of  sulphuric  acid,  metabromocymene  is  obtained  as  a 
liquid  boiUng  at  232*^—233^  (Fileti  and  Crosa).i 

Cymene-orthosulphonic  add,  C3H7.CgH3(S03H)CH3.  Cahours 
and  Gerhardt,  as  well  as  Delalande,  obtained  a  sulphonic  acid 
by  the  action  of  fuming  sulphuric  acid  on  cymene,  which  was 
then  investigated  by  Sieveking,*  Beilstein  and  Kupflfer^  and 
Jacobsen.*  Further  investigations  then  proved  that  a  small 
quantity  of  an  isomeric  acid  is  also  formed.* 

The  orthosulphonic  acid  is  the  chief  product  and  crystallizes 
from  dilute  sulphuric  acid  in  tablets  containing  two  molecules 
of  water.     On  fusion  with  potash  it  is  converted  into  carvacrol 

Cymetumctas^dphonic  acid  can  readily  be  separated  from  the 
ortho-acid  by  means  of  the  barium  salt,  since  that  of  the  latter 
crystallizes  in  plates,  which  are  only  slightly  soluble  in  water 
and  have  a  harsh,  bitter  taste,  while  that  of  the  meta-acid  is 
extremely  soluble  and  remains  on  evaporation  as  a  sweet  gela- 
tinous mass.  The  free  acid,  obtained  from  the  lead  salt,  which 
possesses  very  similar  properties,  separates  from  a  very  concen- 
trated, syrupy  solution  in  crystalline  granules. 

Nitrocymcnc,  C3H7.CgH3(N02)CH3,  was  obtained  by  Barlow 
by  the  action  of   well-cooled,  fuming  nitric  acid  on  cymene.* 
According  to  Landolph  ^  and  Fittica,®  it  is  better  to  employ 
nitric  acid  of  sp.  gr.  1*4,  heated  to  50^    It  is  a  yellowish,  fiiintly 
odorous  liquid,  which  is  volatile  with  steam  and  is  converted 
into  )8-nitroparatoluic  acid  by  oxidation.     The  product  of  oxi- 
dation,  according  to  Widman  and   Bladin,  consists  chiefly  of 
paratolylmethylketone    (p.    145),®  in   the   formation   of  which 
the  normal  propyl  group  must  have  passed  into  the  isopropvl 
form. 

^  Kelbo  and  Koschnitzky,  Bcr,  D&iitscJt^.  Chem,  Ocs,  xix.  1730. 
-  Ann.  Clum.  Phnrm,  cvi.  257. 
3  Ihid.  clxx.  287.      • 

*  Bcr.  DeuLfch.  Chem.  Ocs,  xi.  1058. 

*  Claus  and  Cratz,  ibid.  xiii.   901  ;  Spica,  ibid,  xiv.  653  ;  Clans,  ibid,  xiv. 
2139. 

*  Ayin.  Chnn.Phnnn.  xcv.  245.  ^  Brr.  Dent^ch.  Chem.  Got.  vi.  937. 
8  Ann.  Chnn.  PhaDn.  clxxii.  ?>\i.  *  Dcr.  Dcutsch,  Chem.  Ges.  xix.  5S4. 


I  Another  GubstaQcc  is  also  formed,  which  crystallizes  iu  needles 
t  small  plates,  melts  at  125°  and  is  not  volatile:  with  eteom, 
Siich  was  consideretl  to  be  an  isomeric  nitrocymene,  until 
richten  showed  that  this  is  not  the  case,  since  it  is  converted 
I  panitoluic  acid  by  heating  with  sulphuric  acid  or  caustic 
ish  Bolution.'  According  to  HoUeman,  this  body  is  the 
isonitroao-coni  pound  of  a  diketone  and  has  the  following  con- 
stitution :  * 

CH3.C„H^.CO.C(NOH)C(NOH)CO.CoH«.CH3. 

Mttamidorymcnc  or  Thymylamine,  C^U^.O^JJiR^CK^  van 
obtained  by  Widnian  by  couverting  nitrocuminaldehyde.  CjH,. 
C,Hj(NO^CHO,  into  nitrocumidenechloride  by  the  action  of 
phosphorus  chloride,  and  reducing  this  with  zinc  and  hydro- 
cliloric  aoid  ;  * 

,CHC1.,  >GH, 

C„H,  /  '  +  ion  =  CbSioC  +  2H,0  +  2IIC1. 


It  is  uLso  formed,  together  with  di  thy  my  la  mine,  when  thymol  or 
metacymophenol  ia  heated  to  350° — 360°  with  zidc  bromide 
ammonia  and  ammonium  bromide.*  It  is  an  oily,  unpleasant 
smelling  liquid^  which  boils  at  230° ;  its  salts  colour  piuo-wood 
yellow. 

DUhymylamin(,  (C3H,.C„Hj.CHa)gNFI,  ia  an  oily  liquid 
which  baa  a  pleasant  aromatic  odour,  and  boils  at  340° — 345°. 
^^H  Or/kamidocymeuc  or  Oamaeryliiviine  was  prepared  by  Llo)d 
^^■fifim  orthocymoplienol  or  carvacrol  as  an  oily  liquid,  which  baa 
^^^p  not  unpleasant  odour  and  boils  at  241°— 242°.  It  is  probably 
^^Kentical  with  the  cymidint,  which  Barlow  obtaiued  by  the 
^^^nduction  of  nitrocynietie  and  described  as  aj'ellowish  oil,  boiling 
^^Bi(  250°.  the  hydrochloride  of  which  colours  pine-wood  yoUuw. 
^^^  DwiTvacrytaminr.  is  an  extremely  pleasant  emelling  oil,  which 
hoila  at  34*°— 348°  (Lloyd). 

Mocymene,  (C3Hj.CflH3.CH3)^Nj,  was  obtained  by  Schumow 
by  diluting  cymene  with  3  parts  of  glacial  acetic  acid,  cooling 
'he  mixture  with  ice  and  salt,  carefully  adding  concentrated 
I'ltric  acid  and  pouring  the  product  into  water.  The  precipi- 
t-itfcd  nitrocymene,  which  ia  not  described,  ia  then  converted 
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into  azocymcne  by  redaction  with  sodium  amalgam.  It  crys- 
tallizes from  benzene  in  ruby-red,  rhombic  tablets,  melting 
at  86*.^ 

2439  Mdaeymophenol  or  Thymol,  Q^.G^.i{01iy^IL^  Neu- 
mann,  court  apothecary  in  Berlin,  observed .  in  1719  that 
crystals,  which  he  thought  were  camphor,  are  deposited  from 
oil  of  thyme,  but  Brown  explained  that  these  had  long  been 
known  in  England  under  the  name  of  Scd  volatile  thym%  and  are 
diflFerent  from  camphor.  This  compound  was  more  fully  investi- 
gated by  Lallemand  and  named  thymol.^  It  also  occurs,  as  pre- 
viously mentioned,  in  Ajowan  oil,  and  was  investigated  by 
Haines  ^  and  Stenhouse.^  It  has  long  been  known  in  India,  as 
in  the  preparation  of  the  oil  it  separates  from  the  aqueous 
distillate  in  crystals  and  is  sold  in  the  bazaars  under  the  name 
of  Ajwain-ka-phyl  or  flowers  of  Ajowan.®  It  was  also  obtained 
from  essential  oil  of  monarda  {Monarda  punctata)  by  Arppe,  and 
was  identified  as  thymol  by  Stenhouse  and  Gerhardt.® 

It  is  prepared  from  oil  of  thyme  or  oil  of  Ajowan,  from  which 
it  can  be  obtained  by  fractional  distillation.  It  is  however 
more  usual  to  extract  it  by  agitation  with  caustic  soda  solution 
and  precipitate  it  from  the  solution  by  hydrochloric  acid.  It  is 
then  purified  by  recrystallization  from  alcohol,  or  better,  glacial 
acetic  acid. 

It  forms  large  monosjmmetric  or  asymmetric  crystals,  which 
smell  like  thyme,  have  a  sharp,  burning  taste,  and  melt  at  50°.^ 
According  to  Lallemand  it  boils  at  230°,  while  Stenhouse  states 
the  boiling  point  as  222°.  On  distillation  with  phosphorus 
pentasulphide  it  yields  cymene  (Fittica),  and  is  decomposed 
into  metacresol  and  propylene  by  heating  with  phosphorus 
pentoxide.® 

It  yields  a  violet-red  colouring  matter,  CsQHggNgO^,  on  treat- 
ment with  sulphuric  acid  and  nitrous  acid  (Liebermann,  m 
Pt.  I.  p.  176).  Owing  to  its  strong  antiseptic  properties  it 
is  employed  in  medicine,  since  it  has  a  more  powerful  action 
than  phenol  and  is  at  the  same  time  less  corrosive  and  poisonous. 

^  Bcr,  Dctdsch.  Ch^tm.  Qcs,  xx.  3,  218. 

^  Compt.  licnd.  xxxvii.  498  ;  xxxviii.  1022 ;  xliii.  357  ;  Ann,   Chcm,  Pharm. 
ci.  122;  cii.  119. 
3  Quart.  Jatcm.  Clicm,  Soc.  viii.  289. 
*  AnTu  Chan.  Phann.  xciii.  269  ;  xcviii.  307. 
"  Haines  ;  Stenhouse  ;  Phannacographiat  2nd  Edit.  303. 
^    Trait.  Chim.  Org.  iii.  610. 
"  Mcnschutkin,  PeilsUin's  Organ.  Chcm.  1048. 
^  Engrlliardt  and  Latschinow,  ZciUichr.  Chan.  1869,  621. 
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As  a  phenol  it  forms  salts,  ethers,  and  ethereal  salts  : 

Melting-  Boiling- 

point,  point. 


Thymyl  methyl  ether/ C10H13OCH3    ...  —  2167^ 

Thymyl  ethyl  ether,«  G^^Bl^OC^B.^  ....  —  222° 

Thymyl  ethenyl  ether,^  (CioHi30)jCjjH^  .    .  99°  — 

Thymyl  phosphate,*  (CioHi3)3PO^    ....  69°  — 

Thymyl  siHcate,^  (CioHi3)^SiO^ 48°  450° 

Thymyl  ethjl  carbonate,^  CioHi3(C2H3)C03  —  259°— 262° 

Dithymyl  carbonate,  {C^(^v^fiO^  ....  48°  — 

Thymyl  acetate,^  CioHigOCjjHsO      ....  —  2447° 

Thymyl  benzoate,®  CioHjjOCyHgO  ....  32°  — 

Thiothymol,  C3H7.CgH3(SH)CH3,  is  formed,  together  with 
cymene,  by  the  action  of  phosphorus  pentasulphide  on  thymol, 
and  is  a  liquid  which  has  a  characteristic  pungent  odour  and 
boils  at  230° — 231°.  It  readily  combines  with  mercuric  oxide 
to  form  the  mercaptide,  (CiQHi3S)2Hg,  which  separates  from 
alcohol  in  greenish,  rhombohedral  forms.® 

2440  Orthocymophenol  (1:2: 4).  Schweizer  discovered  that 
cumin  oil  contains  in  addition  to  carvene,  C^oH^g,  an  oxygenous 
compound,  which  is  converted  when  the  oil  is  distilled  with 
pota.<?sium,  caustic  potash,  iodine  or  glacial  phosphoric  acid,  into 
carvacrol,  a  thick,  oily  liquid,  which  has  a  persistent,  pungent 
taste  and  a  characteristic,  unpleasant  odour,  its  vapour  attacking 
the  lungs  very  violently.^® 

Glaus  obtained  an  oily  liquid,  accompanied  by  other  products, 
by  the  distillation  of  camphor  with  iodine,  which  resembles 
creosote  in  both  taste  and  smell,  and  was  therefore  named  by  him 
camphor  creosote}^  Schweizer  then  repeated  this  research  and  con- 
vinced himself  that  carvacrol  and  camphor  creosote  are  identical.^^ 

Tlie  oxygenated  constituent  of  cumin  oil  was  first  isolated  by 
Volckel,  who  named  it  carvol,  and  gave  it  the  formula  Cg^HgiOj, 
assigning  to   carvacrol  the   formula  CgoHg^OgCC  =  C  ;  O  =  8).^^ 

^  Patcrnd,  Bull.  Soe,  Chim.  xxv.  82. 
'  Jnngfleisch,  ZcUachr,  Chem.  1865,  532. 

*  Patemd. 

^  Engelbardt  and  I/atschinow.  ZeUschr.  Chem.  1869,  44. 

*  Hertkoru,  Ber.  Deutsch.  Chem.  Oes,  xviii.  1693. 

*  Richter,  Joum,  Prakt.  Chem,  [2],  xxvli.  503. 
'  Patern6. 

^  Stohmann,  Joum.  Prakt.  Chem.  [2],  xxxvi.  7. 

^  Fittica,  Ann,  Chem,  Pharm.  clxxiL  825. 
'<>  Joum.  Prakt.  Chem.  xxiv.  271. 

"  Ibid.  xxv.  266.  "  JbicL  xxvi.  118. 

"  Ann.  Chem,  Pharm.  Ixxxv.  246. 
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Vaxrentrapp  subsequently  showed  that  carvol  has  the  composi- 
tion CaoHi^Og,  and  Gerhardt  then  suggested  that  it  is  isomeric 
with  carvacrol.^ 

Pott  ^  and  Hugo  Miilkr  *  obtained  an  oxyeymol or  cyvu^hmi 
by  fusing  cjonenesulphonic  acid  with  caustic  potash,  and  this 
was  shown  by  Kekul^  and  Fleischer  to  be  also  identical  with 
carvacrol  and  camphor  creosote.* 

The  same  substance  occurs  in  smaller  quantity  in  Thyrim 
serpylliim,  accompanied  by  thymol  and  cymene.  It  forms 
about  30  per  cent,  of  oil  of  pepper-wort  (Satureja  Jicrtem 
et  montana)  and  from  50 — 80  per  cent,  of  Spanish  oil  of  hops  or 
Cretan  oil  of  marjoram  {Origanum  hirmtum  et  creticurn),  from 
which  it  can  be  readily  separated.*  A  good  yield  is  also 
obtained  by  fusing  sodium  cymenesulphonate  with  three  parts  of 
caustic  potash.^ 

Its  formation  from  the  isomeric  carvol,  which  will  be  sub- 
sequently described,  is  especially  worthy  of  note.  Tlie  con- 
stitution of  these  compounds  is  expressed  by  the  following 
formulae  : 

Carvol.  Carvacrol. 

CHg  CM, 


OH  C 


HC      CO  HC     C.OH 


HC     CH  HC     CH 

c  c 

I  I, 

The  latter,  therefore,  stands  in  the  same  relation  to  the 
former  as  phoroglucinol  to  triketohcxhydrobenzene,  which,  how- 
ever, is  not  known  in  the  free  state  (Pt.  IV.  p.  518). 

VVlien  carvol  is  heated  with  metaphosphoric  acid  or  crystallized 
phosphoric  acid,  it  is  converted  into  carvacrol,  so  much  heat 
being   evolved    that  an  explosion  may  occur ;    it   is   therefore 

^   Trait,  Chim.  Organ,  iii.  615. 

-  Bcr.  DcuUch.  Cheni.  Oes.  ii.  121. 

3  Ibid.  ii.  130. 

*  Ibid.  vi.   1087. 

«  Jahns,  ibid.  xv.  816  ;  Hullcr,  Coinpt.  Rend,  xciv.  132. 

«  Jaoobscn,  Ber.  DcuLsch.  Chan.  Ges,  xi.  1060. 
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better  to  employ  crude  cumin  oil  and  subsequently  separate 
Lhe  carvacrol  from  the  carvene  by  means  of  caustic  potash 
solution  (Kekuld  and  Fleischer). 

According  to  Lustig,  the  action  is  not  so  violent  and  it  is  most 
advantageous  to  heat  a  mixture  of  50  grms.  of  carvol  and 
50  grms.  of  cumin  oil  with  12  grms.  of  glacial  phosphoric  acid 
to  boiling  for  3 — 4  hours,  pour  oflF  the  thick  liquid  and  isolate 
the  carvacrol  by  fractional  distillation.^ 

Properties, — It  is  a  somewhat  viscid  liquid,  which,  according 
to  Miiller,  has  an  aromatic  odour,  resembling  that  of  Russian 
leather,  while  Jacobsen  states  that  it  has  a  faint,  characteristic 
odour,  which  becomes  pungent  when  the  liquid  is  heated.  It 
boils  at  237**  and  solidifies  on  cooling  to  crystals,  which  melt  at 
about  1**.  Its  alcoholic  solution  is  coloured  green  by  ferric 
chloride  (Jahns).  On  distillation  with  phosphorus  penta- 
sulphide,  it  yields  cymene  and  is  decomposed  by  heating  with 
phosphorus  pentoxide  into  propylene  and  a  cresol  (Kekul^  and 
Fleischer),  which  is  the  ortho-compound,  while  on  heating  with 
phosphorus  oxychloride  it  is  converted  into  cymophcnyl  phosphate, 
(CiqHi3)3PO^,  which  crystallizes  from  benzene  in  prisms  or 
tablets  and  melts  at  1^  (Ejreysler). 

Boiling-point. 

Cymophenyl  methyl  ether,2  C10H13OCH3  .  .  216-8** 
Cymophenyl  ethyl  ether,"^  G^^^fiG^^  .  .  .  235'' 
Cymophenyl  acetate,  CJ0H13O.C2H3O      .    .    .      245*8'* 


Thiocymene  or  Thiocarvacrol,  C3H7.C6H3(SBQCH8,  is  obtained 
in  a  similar  manner  to  thiothymol  and  is  also  formed,  together 
with  cymene,  by  the  distillation  of  carvol  or  camphor  with 
phosphorus  pentasulphide  and  by  the  action  of  nascent  hydrogen 
en  cymenesulphonic  chloride.*  It  is  a  liquid,  which  has  a 
characteristic  aromatic  odour,  boils  at  235° — 236°  and  fonns  a 
mercaptide,  (CioHj3S)2Hg,  which  crystallizes  from  alcohol  in 
stellate  groups  of  needles.* 

2441  Thymoquinone,  C3H7.CgH2O2.CH3,  was  first  obtained  by 
Lallemand  by  the  oxidation  of  thymol  with  sulphuric  acid  and 
manganese  dioxide  and  termed  thymml,^    It  may  be  prepared  in 

*  Bcr,  DcuUeh.  Chem.  Ocs.  xix.  11.  ^  Pisati  and  Paterni,  ibid,  viii.  71. 
>  Liistig,  loc.  cit. 

*  Flesch,   ibid,   vi   478  ;  Rodenberg,  ibid.   vi.   669 ;  Fleischer  and  Kekul^, 
loc.  eit. 

*  Fittica,  Ann.  Chem.  Phann,  clxxii.  325. 
«  Ibid.  cii.  119. 
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a  similar  maimer  from  carvacrol,^  its  formation  being  explained 
by  the  following  constitutional  formula : 

r 

HC     CO 
OC     CH 

Y 

I 

CjHy 

It  is  only  slightly  soluble  in  water,  readily  in  alcohol,  and 
crystallizes  in  lustrous,  yellow  tablets,  which  have  a  penetrating 
aromatic  odour,  melts  at  45*5°,  boils  at  232°,  and  is  readily 
volatile  with  steam  * 

If  its  ethereal  solution  be  allowed  to  stand  in  the  light,  it  is 
converted  into  polythymoquinane,  which  crystallizes  in  long,  light 
yellow,  odourless  needles,  which  melt  at  200* — 201**  and  sublime 
at  a  higher  temperature,  but  do  not  volatilize  with  steam.  It  is 
not  reduced  by  sulphurous  acid  but  is  converted  into  thymo- 
quinol  by  boiling  with  hydriodic  acid  and  red  phosphorus,  by 
heating  the  alcoholic  solution  with  zinc  and  hydrochloric  acid 
or  by  distillation  over  zinc  dust.^ 

ThymoquiTwl,  C3H7.C(5H2(OH)2CH3,  which  was  called  thy- 
mcnlol  by  Lallemand,  is  formed  by  the  reduction  of  the  quinoue 
with  sulphurous  acid.  It  crystallizes  from  hot  water  in  four- 
sided,  colourless,  lustrous  prisms,  melting  at  ISO'o**. 

Dimeihylthymoquinol,  C3H7.CeH2(OCH3)2CH3,  forms  the  chief 
constituent  of  the  ethereal  oil  of  Arnica  root  (p.  5).  It  boils  at 
about  235°,  is  resolved  into  methyl  iodide  and  thymoquinol  by 
heating  with  hydriodic  acid.* 

Thymoqiiinhydrone,  C3H7.CeH2(OH)2CH3  +  C3H7.CeH2O2.CH3, 
is  formed  by  the  combination  of  the  quinone  with  the  quinol, 
and  crystallizes  in  lustrous  black  needles. 

Thymoquinone  contains   two  hydrogen  atoms,   a  and  y3,  of 

'  Kekul^  and  Fleischer,  Ber,  DetUsch.  Cheiru  Ocs,  vi.  1087. 
'  Carstanjen,  Joum.  Prakt.  Chcm.  [2],  iii.  54. 

^  Liebermann,  Bcr.  DciUsch.  Chein.  Gcs.  x.   2177  ;  Liebcrmann  and  Hinski, 
ibid,  xviii.  3193. 

*  Sigel,  Ann.  Chcm,  Fhann.  clxx.  363. 
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unequal  value  and  therefore  gives  rise  to  two  series  of  mono- 
substitution  products. 

CO 

aHC      C.C3H7 

II    II 

CHj-C     CH/3 


^ 


a-Chlorothyntoquinone,  C^JEl^jClO^  When  thymoquinone  is 
brought  into  hydrochloric  acid  saturated  at  C,  a-chlorothymo- 
guinonCy  CjoHjgClOg,  is  formed ;  it  crystallizes  from  petroleum- 
ether  in  silky  needles,  melting  at  70°,  and  is  oxidized  by 
distillation  with  ferric  chloride  to  the  quinone.  The  latter 
is  a  yellow  liquid,  which  cannot  be  distilled  without  decomposi- 
tion, but  is  volatile  with  steam. 

fi'Chlorothymoqtcinone  is  formed  by  the  action  of  chlorine  on 
the  corresponding  bromine  compound  and  is  also  an  oily  liquid. 
The  corresponding  quinol  resembles  it  closely  in  appearance. 

13'Brojnothymoquinone,  CiQHjjBr02.  Thymoquinone  is  not 
converted  into  the  a-bromoquinol  by  solution  in  hydrobromic 
acid,  but  the  )S-compound  is  formed.  This  crystallizes  in 
colourless  needles,  melting  at  53^  while  the  corresponding 
quinone  forms  lustrous  yellow  plates,  melting  at  45**. 

a-C^laro-fi'bromothymoguinone,  CioHi^jClBrOg,  is  formed  by 
the  careful  bromination  of  the  a-chloroquinone  and  crystallizes 
from  hot  alcohol  in  small,  yellow  plates,  which  melt  at  ST.  It 
is  not  affected  by  sulphurous  acid,  but  is  reduced  by  free 
hydroxylamine  to  the  quinol,  which  is  also  formed  by  the  action  of 
hydrochloric  acid  on  the  )S-bromoquinone  and  of  hydrobromic  acid 
on  the  a-chloroquinone ;  it  crystallizes  in  needles,  melting  at  63°. 

fi-Chloro-a-bromothymoquinone  has  been  prepared  from  the 
y8-chloroquinone.  and  forms  reddish  yellow  plates,  melting  at  78°, 
while  its  quinol  crystallizes  in  needles,  which  melt  at  56°.^ 

2442  ffydroxythymoquinone,  CioHji(OH)02.  Thymoquinone 
reacts  with  dimethylamine  in  alcoholic  solution  in  the  following 
manner : 

2CioH„0,  +  NHCCHj),  =  C,oHi,(OH),  +  C„H„0,N(CH,),. 

Dimethylamidothymoquinone  is  precipitated  from  this  solution 
by  water  in  violet-black,  oily  drops,  and  is  convei*ted  by  heating 

^  Schniter,  Bcr.  Ikutsch,  Chetn,  Gca,  xx.  1316. 
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Avith  hydrochloric  acid  into  hydroxythymoquinone.  This  sub- 
stance crystallizes  from  hot  water  in  yellow  needles  or  small 
plates,  which  melt  at  166* — 167°.^ 

Diamidoihymoquinone,  G^QH^Q(NH^fi^  If  the  hydroxy- 
quinone  be  boiled  with  aniline  and  alcohol,  hydroxyihyvioquiiume' 
anilide,  CioHiQ(OH)02NH(CgH5),  is  formed  and  crystallizes  in 
dark  violet  needles,  which  have  a  metallic  lustre  and  melt  at 
134° — 135°.  On  heating  with  saturated  alcoholic  ammonia,  it 
is  converted  into  diamidothymoquinone,  which  crystallizes  in 
blue-black  needles  with  a  metallic  lustre  and  subUmes  on 
heating  without  previously  melting.* 

Thymoquinonoxime  or  Nitrosothymol,  C3H7.CgH20(NOH)CHj, 
is  formed  when  a  solution  of  thymol  in  caustic  potash  is  treated 
with  potassium  nitrite  and  sulphmic  acid.'  It  may  also  be 
obtained  by  the  combination  of  hydroxylamine  with  thymo- 
quinone.*  It  is  slightly  soluble  in  water,  readily  in  alcohol,  and 
crystallizes  from  chloroform  in  small,  yellow  needles,  which  melt 
at  160°.  Its  alkali  salts  crystallize  in  long,  dark  yellow  needles. 
It  is  oxidized  by  potassium  ferricyanide  in  alkaline  solution  to 
nitrothymol,  C3H7CfiH2(OH)(N02)CH3,  and  this  is  also  formed 
when  an  aqueous  solution  of  thymosulphonic  acid  is  heated  with 
nitric  acid.^  It  crystallizes  in  thin,  yellow  needles,  which  show 
a  bluish  fluorescence  and  melt  at  140°. 

Nitrosothymol  is  reduced  by  the  action  of  tin  and  hydro- 
chloric acid  to  amidothynwl,  C3H7.CgH2(OH)(NH2)CH3,  which  is 
very  unstable  in  the  free  state  and  is  converted  by  bromine,^ 
ferric  chloride,^  or  chromic  acid  ®  into  thymoquinone,  while 
bleaching  powder  acts  upon  it  in  hydrochloric  acid  solution  with 
production  of  thymoquinone  chloi'imide,  C3H7.CqH20(NOC1)CH3, 
a  yellow  liquid,  which  possesses  a  penetmting  odour  and  decom- 
poses on  heating,  but  is  volatile  with  steam  (Andresen). 

Polythymoquiiumoxime,  [C3H7.CqH20(NOH)CH3]„  is  formed 
by  the  combination  of  poly  thymoquinone  with  hydroxylamine 
and  forms  a  crystalline  powder,  which  detonates  when  rapiJly 
heated  and  is  reduced  to  amidotliymol  by  tin  and  hydrochloric 
acid. 

'  Schulz,  BcT.  Dculsch,  Chan.  Gcs,  xvi.  898. 

"  Aiischiitz  and  Leather,  Ann.  Chcm,  Phann.  ccxxxvii.  114. 

'  R.  Schiff,  Bcr.  Daitsch.  Chcni.  Ocs.  viii.  1500. 

*  Goldsclunidt  and  Schmid,  ibid.  xvii.  2060. 

'  Liebermann,  ibid.  x.  612. 

*•  Andresen,  Joum.  Prakt.  Chcin,.  [2],  xxiii.  172. 

'  Armstrong,  Bcr.  Daitsch.  CJu:m.  Gc^.  x.  207. 

^  Liebermann  and  Uinski,  ibid,  xviii.  3193. 
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I  the  polyquinone  is  heated  with  hydr.ixylninine.  as  a  diffi- 
y  solubli^,  white  powder,  which  is  converted  by  reductiou 
.  diamidJymine  hydroddoride,  C3H,.C«li,(NH^JCHs(CIH)j. 
I  salt  crystallizes  in  needles,  which  readily  decompose  with 

matioii  of  ammoniimi  chloride  and  are  oxidized  to  thynio- 

inone  by  ferric  chloride  {Liebemiann  and  Ilinski), 

Nitrosocarvacrol  has  been  prepared  from  carvacrol  and  crystal- 

I  in  yellowish  prisms,  melting  at  153°.     It  i^  converted  by 

oxidution  into  nitivcarvacrol,  which  forms  yellowisli  needles, 
melting  at  TT" — 78°  and  yields  amidocarvacrol,  which  is  likewise 
very  unstable  iu  the  free  state,  on  reduction.' 

2443  OrthopTopylvitthylbenzene 01  OrthllcymcM,Qfi^.C^^CB^, 
is  obtained  by  the  action  of  sodium  on  a  mixture  of  orthobromo- 
toluene  and  propyl  iodide.  It  is  an  aromatic  smelling  liquid, 
which  boils  at  181° — 182°  *  and  behaves  towartls  potassium  per- 
manganate in  the  cold  in  the  same  manner  as  orthoniethylethyl- 
benzene,  the  phtbahc  acid  produced  being  accompanied  by  a 
considfrable  amount  of  terephthalic  acid  (p.  144). 

MetapTi^lmethylhenzene  or  Metacynicne  has  been  prepared  in 
a  similar  manner  from  metabromotoluene ;  it  boils  at  176° — 
177"5°.'  Like  the  ortho-compound,  it  yields  two  sulphonio  acids 
with  sulphuric  acid. 

Para-iaccymene,  (fJH.^J^Ti.Q^^.CS.y  was  obtained  by  Jacobsen 
by  heating  parahromocumeno  and  methyl  iodide  with  sodium  in 
the  presence  of  ether  and  a  few  drops  of  acetic  ether,  without 
which  the  reaction  ouly  proceeds  very  slowly. 

It  is  a  liquid,  wliicli  has  a  similar  smell  to  cymene,  does  not 
solidify  at  -  20°,  boils  at  171"— 172°,  and  has  a  sp.  gr.  of  0-8702 
M.  0°.  On  heating  to  90° — 100°  with  sulphuric  acid,  two  Bulphonic 
acids  are  obtained  :  the  one  which  is  formed  ui  preponderating 
amount,  yiel»i«~a  barium  salt,  (fjo-^ia^'-'s)*®^  +  HjO,  which 
crystallizes  in  hair-like  needles  and  ia  more  than  twice  as  soluble 
in  water  as  bariiim  ftymeneaulphonate.  The  barium  salt  of  the 
other  acid  forms  an  opaque,  readily  soluble,  semi -crystalline  mass.' 

Mfla-isocymcne,  (CH3)jCHCjH,.CHj,  occurs  in  resin  spirit.* 
i  among  the  products  formed  by  the  action  of  zinc  chloride' 

'  Piternfc  iind  Canzoneri,  Brr.  Dt'ilteh.  Chcm.  Oea,  xii.  383. 

*  ClauK  Bud  Hansen,  M4.  liii.  867.  '  Claus  aud  Btusser,  ibid.  liii.  8DS. 

*  Ibid.  «i.  429. 

'  Kelbe,  An<i.  Chum.  Pharm.  crx.  I  ;  Rcnsrd,  Ann.  Chita.  Phy.  [6],  i,  21(i. 
'  Annstning  Hnd  lliller,  Btr.  DmtKh.  Chem.  Gtt.  xvi.  2SD5. 
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or  phosphorus  pentoxide^  on  camphor,  and  is  formed  when 
toluene  is  heated  with  isopropyl  iodide  and  aluminium  chloride 
(Kelbe).  It  is  a  strongly  refractive  liquid,  which  boils  at  174*— 
176*  and  smells  like  cymene.  It  is  oxidized  by  dilute  nitric 
acid  to  metatoluic  acid,  and  by  chromic  acid  or  potassium  per- 
manganate to  isophthalic  acid.  It  is  violently  attacked  by 
chlorine  and  bromine,  but  substitution  only  takes  place  in  the 
side  chains,  even  in  the  cold. 

a-Bromometa-isocymene,  (CH3)2CH.CgH3BrCHj(l  :  4  :  3),  is 
formed  when  a  solution  of  hydrobromic  acid  is  mixed  with  one 
of  a-meta-isocjonenesulphonic  acid.  It  is  a  strongly  refractive 
liquid,  which  smells  somewhat  like  roses  and  boils  at  225""  (Eelbe 
and  Czamowski.)  It  is  oxidized  to  abromometatoluic  acid  by 
nitric  acid. 

^'Broinometa-isocymene  (1  ;  6  : 3).  In  the  preparation  of  the 
preceding  compound,  a  bromosulphonic  acid  is  simultaneously 
formed,  which  yields  the  )S-substitution  compound  on  heating 
with  concentrated  hydrochloric  acid.  This  substance  has  a  faint 
aromatic  odour,  boils  at  224°,  and  is  slowly  oxidized  to  )8-bromo- 
metatoluic  acid  by  nitric  acid. 

On  further  oxidation,  both  these  bromometa-isocymenes  yield 
bromisophthalic  acid,  melting  at  283°.^ 

Dihromomcta-isocymene,  (CH3)2CH.CgH2Br2,CH3  (1  :  4 :  6 : 3), 
is  formed  by  heating  the  solution  of  the  sulphonic  acid  with 
bromine,  and  is  a  liquid,  which  has  a  faint  odour  and  boils  at 
272^—273°. 

Mda-isocymcnesulphonic  addy  (CH3)2CH.CgH3(S03H)CH3,  is 
obtained  by  dissolving  the  hydrocarbon  in  hot  sulphuric  acid  in 
two  modifications,  which  may  be  separated  by  means  of  their 
barium  salts.  That  of  the  a-acid,  which  is  the  chief  product, 
crystallizes  with  one  molecule  of  water  in  large,  nacreous  plates, 
which  are  only  slightly  soluble  in  water,  while  the  salt  of 
the  /8-acid  is  readily  soluble  and  contains  eight  molecules  of 
water.^ 

Mcta-isocymophcnol  or  Cym^nol,  (CH3)2CH.CgH3(OBQCH3,  has 
been  prepared  from  the  a-sulphonic  acid ;  it  is  a  strongly 
refractive  liquid,  which  boils  at  231°,  and  has  an  odour  re- 
sembling thymol  and  simultaneously  wood  smoke,  and  a  vapour 
which  causes  violent  coughing.     Its  aqueous  solution  is  coloured 

^  Spica,  Gaz.  Chim.  Ital.  xii.  487,  .143. 

-  Kelbe,  Bcr.  Deutsch.  Chan,  Ges.  xv.  39. 

*  Kelbe  and  Czamowski,  Ann,  Chcm.  PJiann.  ccxxxv.  27. 
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ODt  violet  by  ferric  chloride.  On  fusion  with  caustic  potash 
kelds  a-hydrosyisopbthalic  acid  and  para-isopropylphenolcar- 
Lylic  acid  (p.  310),  its  constitution  being  thus  determined. 

•unyl  vui/iyt  etkcr.  C,H,(CH3)CflHs.0CH3,  is  an  oily  liquid.    | 
pch  has  an  aromatic  odour  and  a  burning   taste  and  boils 

Tymenijl  htnzoate,  C^{C'B^Q^.O.CO.C^^^,  crystallizes 
n  petroleum-spirit  in  monosymmetric  prisms,  melting  at  73' 

abe). 

fftirwHria-isofymejic,    (CH3)jCH,CeHsCNOs)CH3,   is    an    oily 

pid,  which  has  a  spicy  odour  and  yields  nitrotoluic  acid, 
^  at  214°,  on  oxidation. 

Amidometa-isocyiiune  or  Mda-isocymidine,  {CH3)jCH.CgH| 
JCHg,  ia  a  strongly  refractive  liquid,  which  has  an  odour 
mbling  that  of  aniUne  and  boils  at  232'— 233°.* 


CYMYL-COMPOUNDS. 

(444  Ci/myl  alcohol  or  Cumin  akoUl,  (CH3),CH.CaH,.CHjOH, 
I  obtained  by  Kraut  by  tlie  action  of  alcoholic  potash  on 
ninaldebyJe.  It  is  an  oily,  faintly  aromatic  amelhtig  liquid, 
ich  has  a  burning  taste,  boils  at  24C-6'',  and  has  a  sp.  gr.  of 
775  at  15°.  It  is  reduced  to  cymene  by  continue;!  boiliug 
h  zinc  dust  (p.  288).^ 

^myl  chloride,  (C^),CH.CeH^.CHjCl,  is  formed  by  the 
BD  of  hydrochloric  acid  on  the  alcohol  and  is  a  liqidd,  which 
h  at  230°  *  and  is  reduced  to  cymene  by  zinc  and  hydro- 
ric  acid.  A  cymyl  chloride,  which  probably  contains  the 
Dal  propyl  group,  is  obtained  by  the  action  of  chlorine  on 
cymene.  According  to  Errera,  two  other  isomeric 
ides  are  also  formed  (p.  291) ;  if  the  mixture,  which  boils  at 
I" — 229°,  be  boiled  with  water  and  lead  nitrate,  cuminaldehydo 
j)jCH.CeH,.CHO,  is  obtained.* 

fmyl  ethyl  ether,  CjHr.CflH^.CH^OCjHs.  was  obtained  by 
L,  together  with  allyltoluene,  by  boiling  the  chlorides  with 
Uiolic  potash,  ns  a  liquid,  boiling  at  227*. 

1  Jetnnu).  Ber.  DcuImK  Chen.  Oe».  xix.  1413. 
f"  Kollie  Mid  Wnrth,  Ann.  Chein.  Fhann.  oauL  157. 
If  Ibid.  xciL  66  ;  cx>^ii.  224. 

t  BoMi,  ibid.  Snppl.  t.  IBS  ;  TotcniS  iitid  Spici,  ffa;.  Chim.  Hal.  ix.  3Di. 

t  Ibid.  xiv.  277. 
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Dicymyl  ether  or  Cumin  etJier,  (G^H-j.Cq^^.CH^JO*  ^  fonned 
when  a  few  drops  of  dilute  sulphuric  acid  are  added  to  the 
alcohol  and  the  mixture  heated  to  200°  and  then  distilled. 
It  may  also  be  obtained  by  the  action  of  sodium  cymylate 
on  cymyl  chloride,  and  is  a  liquid  which  has  a  sweet  smell, 
boils  at  about  350°,  and  is  partially  decomposed  by  distillation 
into  cymene  and  cuminaldeyde,  the  decomposition  being  almost 
complete  after  several  redistillations.^ 

Cymyl  acetate,  C8H7.CgH^.CH20C2H30,  was  prepared  bj 
Czumpelik  by  heating  the  impure  chloride  obtained  from 
cymene  with  potassium  acetate.  It  is  a  liquid,  which  boils  at 
236°  and  smells  like  rose-wood  oil.^ 

Cymylamine,  G^I[l^.C^^SJS.2.^^^,  is  formed,  together  with 
the  secondary  and  tertiary  bases,  by  heating  the  chloride  with 
ammonia  (Rossi).  Czumpelik  obtained  it  by  the  action  of  zinc 
and  hydrochloric  acid  on  thio-cuminamide,  CgH^.CgH^.CS.NHj 
(p.  307),^  and  Raab  by  distilling  cymylcarbiinide,  prepared 
from  cymyl  chloride  and  silver  cyanate,  with  caustic  potash.* 

It  is  however  best  prepared  by  the  action  of  sodium  amalgam 
and  acetic  acid  on  cuminaldoxime,  which  is  described  below.^ 
It  is  a  liquid,  which  has  an  ammoniacal  odour  and  boils  at 
226°— 227°. 

Cymyl  mustard  oil,  CyH^.CgH^.CHg.NCS,  has  a  faint  but 
distinct  smell  of  mustard,  and  decomposes  on  distillation 
(Raab). 


THE  PROPYLBENZOIC  ACIDS. 

2445  Cuminol  or  Cumlnaldch//di\  (011.5)20 H.CqH^.CHO,  occurs, 
as  previously  mentioned,  in  the  ethereal  oil  of  the  Roman  cumin 
and  the  seeds  of  the  hemlock  accompanied  by  cymene,  from 
which  it  is  probably  formed  by  oxidation  (Widman).  It  is  pre- 
jDared  from  Roman  cumin  oil  by  agitating  the  portion  which  boils 
above  190°  with  a  saturated  solution  of  sodium  sulphite,  washing 
the  gi-anular  crystalline  precipitate,  which  has  separated  afUT 
twenty-four    hours,   with    ether   and    decomposing   it   by   dis- 

^  Fileti,  Gaz.  Chim.  Ital.  xiv.  469. 

-  Ber.  DcnUch.  Cluim.  Ges,  iii,  480. 

3  Ibid.  ii.  185. 

*  Ibid.  viii.  1148;  x.  52. 

'  Goldschmidt  and  Gessnnr,  ibid.  xx.  2113. 


^tion   wttb   sodium   corboQatc   solution  or  dilute   sulphuric  i 
id.» 

Cuminol  ia  an  oUy  liquid,  which  has  the  smell  of  Roman  ' 
min  oil,  boils  at  236*5°  *  and  readily  oxidizes  in  the  air.     It 
oduces  a  violet-red  colouration  in  a  solution  of  fiichsin  which 
s   been   decolourized   by  sulphurous   acid.*     Its   derivatives 
>emble  those  of  benzaldehjde. 

Cwminaldorime,  {GE^.fm.CJl^.CR{^0&),  forma  crystals, 
lich  melt  at  52°.* 

ileianitrontminol,  (CH3)jCH.CjHa(N0,)CH0,  is  formed  by 
e  action  of  a  cooled  mixture  of  nitric  and  sulphuric  acids  on 
e  aldehyde  and  crystallizes  in  oblique,  sulphur- yellow  prisms, 
siting  at  54°,^ 

Ort/ionitroatminol  has   been   obtained   by   the   oxidation  of 
bhonitrocumenylic  acid,  (CH3)gCH.CflH3(N02}CH=CH.C02H,    ' 
th  potassium  permanganate.     It  is  an  oily  liquid,  and  yields  a 
lie  colouring  matter  on  heating  with  acetone  and  caustic  soda, 
lich  is  undoubtedly  di-iaopropylindigo.° 

Para-isopropylbenwic  add,  (CH8>jCH.C(H,.C0sH.  Chevallier 
scovered  an  acid  in  an  old  sample  of  Roman  cumin  oil  which 
A  become  sour,  which  resembled  succinic  acid  and  was  un- 
lubtedly  cuminic  acid.''  It  was  then  prepared  by  Gerhardt 
id  Calioura  by  allowing  cuminol  to  drop  on  to  fused  caustic 
rtash,  and  is  also  formed,  according  to  these  chemists,  by  the 
idation  of  cuminol  in  the  air,  especially  in  presence  of  an 
kali,  and  by  the  action  of  potassium  chromate  and  sulphuric  i 
id  and  other  oxidizing  agents,* 

In  order  to  prepare  it,  Roman  cumin  oil  is  allowed  to  drop  on 
an  equal  weight  of  fused  caustic  potash  contained  in  an  iron 
tort,  the  mass  allowed  to  cool  as  soon  as  the  evolution  of 
'droge^  ceases,  water  added  and  the  unattaclied  oil  distilled 
F.  The  cuminic  acid  is  separated  from  the  residue  with  hydro- 
loric  acid  and  purified  by  conversion  into  the  calcium  or 
1  salt." 
may  also  be    readily  obtained  by  agitating   6  parts   of 

'  Krant.  ..inn.  Cheia.  Pharm.  Tcii.  69. 

»  H.  Kopp,  ibid.  »civ.  317  ;  Meysr,  Bcr.  Devtsch.  Chem.  Gen.  x.  ISO, 

■  Schmidt,  iHd.  liv,  1850. 

*  Westtnlwrger,  ibid.  ivi.  29B4. 

•  Lippuiann  anil  Streeker,  ibiiL  xii.  78. 

•  Euthani  ftod  Hess,  iHd.  ivii.  201P. 
'  Kranl,  GTOiUn-a  Org.  Chem.  vii.  H3. 

■  Atui,  Chan.  Phnrm.  xiiviii.  72. 

*  Beilitdn  tnd  Kaiipfcr,  ibid.  tjxx.  301. 
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t  with  SO  parts  of  caustic  soda  solution  of  sp.  gr.  I'SS, 
atd  ^4^vg  s  si^tition  of  10  parts  of  potassium  permanganate 
m  SSO  puts  of  «st«r,  «'ith  constaot  agitation.  After  a  fev 
l^«  fiulealoobol  is  added  in  order  to  roduce  any  excess  of  pS' 
ic  acid,  the  manganese  oxide  being  then  filtered  off  and  ibe 
1  precipitated  with  hydrochloric  acid.*  It  is  obtained 
f  hj  tbe  action  of  carbon  dioxide  on  a  mixIUR  of 
e  and  aodinm.* 
y  soluble  in  cold,  only  sUghtly  in  bot  vabet  ui 
Mn  alcohol  in  asymmetric  tablets,  which  melt 
at  lid's*  and  readily  sublime  id  long  needles,  which  have  u 
and  taste  and  a  cbaracteristic  faint  odour  of  buga 

It  YolalilisGS  with  steam  and  is  oxidized  to  terephtholic  idd 
bj  chroiutc  acid  and  to  hydrosyisopropyl-bcnzoic  sad, 
<CB^C(OH;C,H,.COjH,  by  potassium  permanganate.  On 
dwrilUtioo  with  lime  it  deconiposea  into  cumene  and  caH»a 
dioxide  and  when  internally  administered  appears  unaltered  in 
the  oriae,  while  cymene  is  converted  into  cuminic  acid  in  dx 
hoioan  organism'  and  chiefly  into  cumiuuric  acid  in  that  of 
the  dog* 

Its  salts  have  been  investigated  by  Gerhardt  and  Caboots,  and 
hj  Beilstein  and  Kupffer. 

£lAjfi  emmiMtU.  iCB^fiUC^'S.^.CO.CjB.^.  is  a  liquid,  which 
smells  like  apples  and  boils  at  240°. 

2446  Cmmmft  Morulf.  (CH,),CH.C„H,.C0C1,  is  a  moMa 
liqnid,  boiling  at  S56* — 358°,'  which  is  well  litted  to  servo  u 
the  starting  point  in  the  preparation  of  the  cuminic  ethers  snd 
other  deriTatives. 

Cumiitic  anhydride,  (CjHj.CjH,. 00)^0,  ia  a  thick,  oily  Hqaid, 
which  deposits  crystals  when  preserved  for  a  long  tima* 

Cumimtmide,  (CHj),CH.OoH,.COJ*Ho,  crystallizes  from  hot 
water  in  lustrous  tablets  or  long  needles,  which  are  insolable  in 
cold  water .^  It  may  be  prepared  syntlieticaily  from  urea  Mmi^t, 
CICO.NH,  (a  substance  which  is  obtained  when  ammoniom 
chloride  ia  heated  in  a  current  of  carboxyl  chloride  and  fomu 
compact  needles,  melting  at  50°),  by  bringing  this  into  contact 

'.Ueyprsnd  Rosicki,  Btr.  DtuiKh.  Cheta.  Oa.  xi.  1780;  Ann.  Chem.  Pimm. 

I.  V.  TSO  :  GcriehtrJi.  Md.  li 
"'■  '  Jaoobsen,  ^id.  xii.  IS]?, 

'  Palionrs.  Ann  Chem.  P/innn.  Ixx.  45.  •  Gcrluurdt,  iiM.  Ixzxvii.  ?7. 

'  FioUl,  ibid.  Ixv.  40;  (iBrhardt.   Md.  Ixvxvii.   167;  GcriiMrdtwd  "' 
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h  cumeno  and  carboQ  dUulptiide,  gradually  adding  alununiuni 
Dride  anA  (mally  lieatiDg  the  mixture  : 

Hj),CH.CeHr,  +  CICO.NH,  =  (CH^,CH.CoH,.CO.NH  +  HCl. 

It  melts  at  153'5°  (Fileti)  and  is  converted  into  cuminic  acid 
r  boiling  with  caustic  potash  solution.  Several  other  aromatic 
ids  have  heen  prepared  by  this  reaction.* 

Thioatminamid,^,  {CH^\CK.OeIl^.CS.N'S^,  is  obtained  by 
iS^ng  stilphuretted  hydrogen  into  an  alcoholic,  ammoniacal 
JutioD  of  cumonitril;  it  forms  needles,  which  are  soluble  in 
rt  alcohol* 

Cumonih^l,  (CHa)^CH.C8H^.CN,  is  formed  by  heating  the 
Dide  (Field)  and  by  the  action  of  cyanogen  bromide  on 
',um  cuminate :  ^ 

,H,.C8H,.C0,K  +  CNBr  =  CaHj-CgH^pN  +  CO,  +  KEr. 

is  also  obtained,  together  with  the  amide,*  by  heating  cuminic 

1  with  potassium  thiocyanate  '  (Pt.  IV.  p.  197). 
It  is  an  aromatic  smelling  liquid,  which  has  a  burning  taste 

1  boUs  at  243"— 24i°. 

Cuminuric  acid,  (CHj)jCH.CeH^.CO.NHCHs-CO,H,  was  pre- 
ired  by  Cahours  by  the  action  of  cumoyl  chloride  on  silver 
oido-acetate,*  and  was  found  by  Jacobsen  in  the  urine  of  dogs 
ter  the  administration  of  cymene.  It  crystallizes  from  hot 
ater  in  large,  iridescent  plates,  which  melt  at  1G8°  and  are 

composed  into  cuminic  acid  and  amido-acetic  acid  by  heating 
Jlh  hydrochloric  acid  to  120°. 

Ortkimitrociimimc  acid,  CCHJjCH.CflHsCNOjjCO^  (4:2:1), 

s  obtained  by  Widman  by  the  oxidation  of  orthonitroctimeni/l- 
Trylic  add,  (CH,),CH.C„H3(N0j)CjHyC0jH,with  chromic  a^id 
■  potassium  permanganate.  It  is  very  readily  soluble  in 
alcohol,  but  with  difficiilty  in  petroleum -spirit,  and  crystallizes 
from  acetic  acid  of  50  per  cent,  in  slightly  oblique,  lustrous, 
colourless  tablets,  wliich  melt  at  99".' 
.  MetanUrocuviinic  acid  {4  :  3  ;  I)  is  formed  by  the  action  of 

ling  nitric  aciil  on  cuminic  acid,*  and  by  the  oxidation  of 

'  DBltetmaon  and  Schmidt,  Bcr,  DcutKh.  Chim.  Oct.  xx.  858. 

^  Czmnpelik,  Und.  ii.  IS6. 

*  Ctthoara,  Ann.  Gkem.  Fharm.  cvUi,  820. 

*  Filati,  Ber,  DeattA.  Chan.  Oa.  xx.  Itef.  138. 
»  Letts,  ibid.  vL  874. 
'  Ann.  Chm.  Fharm.  cii.  31. 
'  Ber.  DcuUdi.  Chem.  Qea.  xix.  2»(l. 

*  Cahourn,  Am.  Cmm.  Pliann.  liii.  243. 
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nitrocuminol  with  chromic  acid.^  It  crystallizes  from  nitric  acid 
or  alcohol  in  monosymmetric  prisms,  melting  at  158°.  It  changes 
in  the  sunlight  to  a  red,  amorphous  substance,  which  also 
possesses  acid  properties.* 

Orthamidocuminic  acid,  (CHg)jCH.CgH3(NH2)C02H,  was  pre- 
pared by  Widman  from  the  nitro-acid  by  reduction  with  ammonia 
and  ferrous  sulphate.  It  crystallizes  in  long  tablets  or  quadratic 
plates,  which  melt  at  93'' — 94°. 

Mdamidocuminic  acid  is  formed  by  the  reduction  of  meta- 
nitrocuminic  acid  with  ammonium  sulphide  or  ammonia  and 
ferrous  sulphate,  and  crystallizes  in  brownish  needles,  meltiiig 
at  129°.8 

2447  Orthocuminic  acid  or  Ortfto-isopropylbenzoic  add  is  obtained 
when  the  potassium  or  barium  salt  of  cumene-orthosulphonic 
acid  is  fused  with  sodium  formate.  It  is  insoluble  in  cold  water, 
separates  from  alcohol  or  ether  in  an  indistinctly  crystalline 
mass,  volatilizes  with  steam,  sublimes  when  carefully  heated 
and  decomposes  at  a  higher  temperature  without  previously 
melting.  It  is  not  attacked  by  aqueous  chromic  acid  solution 
even  on  heating,  while  a  solution  of  chromium  trioxide  in  acetic 
acid  oxidizes  it  to  carbon  dioxide  and  water,  and  alkaUne  potas- 
sium permanganate  converts  it  into  phthalic  acid.* 

Farapropylbenzoic  acid,  CgH^.C^H^-COgH,  has  been  obtained 
by  Patemo  and  Spica  as  a  product  of  the  oxidation  of  propyl- 
isopropylbenzene,^  and  by  Komer  from    paradipropylbenzene* 
R.  Meyer  has  also  prepared  it  by  the  action  of  carbon  dioxide 
on  a  mixture  of  sodium  and  parabromopropylbenzene.^     It  crys- 
tallizes from  hot  water  in  very  lustrous  plates,  which  consist  of 
microscopic,  monosymmetric  prisms,  and  separates  from  alcohol 
in  more  compact  crystals  of  the  same  form,  which  melt  at  140° 
and  readily  sublime  in  long,  broad  needles.     It  is  oxidized  by 
potassium  permanganate  to  terephthalic  acid  (R.  Meyer). 

OrtJionitroparapropylbenzoic  acid,  C3H7.CgH3(N02)COOH,  is 
formed  by  the  oxidation  of  orthonitroparapropylcinnamic  acid, 
C3H7.C(jH3(N02)C2H2.C02H,  with  chromic  acid  and  potassium 
permanganate  and  crystallizes  from  alcohol  in  rhombic  tablets, 
melting  at  156°— 157-5°.8 

^  Lippmann  and  Strecker,  Ber.  Dcutsch.  Chcm.  Gcs,  xii.  76. 
^  Pateni6  and  Fileti,  ibid.  ix.  81. 

^  Cahours,  Ann.   Chan.  Pharm.   cix.   10  ;  Patern6  and  Fileti,    Ber,  Dcuf.^ch. 
Chcm.  Ges.  vii.  81  ;  Lippmann  and  Lango,  ibid.  xiii.  16C0. 

*  Claus  and  Schulte,  ihiil.  xix.  3012. 

6  Ibid.  X.  1746.         «  Ibid.  xi.  1863.         ^  jonrn.  Prakt.  Chan.  [2]  xxxiv.  101. 

*  WiduKin,  Ber.  DcuUch,  Chcm.  Qcs.  xix.  276. 
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OrthopropylbenzoU  acid  is  obtained  by  heating  phthalylpropionic 
acid  to  200°  with  hydriodic  acid  and  amorphous  phosphorus : 

/C=C(CH8)C0s,H  +  4HI  = 
C,H  /  >0 

VlO.OH 

It  crystallizes  from  dilute  alcohol  in  small  plates,  which  melt 
at  58^^ 


PROPYLHYDROXYBENZOIC    ACIDS. 

2448  Orthohydroxymminic  acid,  (CH3)2CH.CeH3(OH)C02H 
(4:2:  1).  Jacobsen,  by  fusing  para-isocymenesulphonic  acid, 
lyhich  is  formed  in  preponderating  amount  in  the  sulphonation 
of  cymene,  with  potash,  obtained  hydroxycztminic  acid,  melting 
at  88V  while  isohydroxycuminic  acid,^  melting  at  93°,  was  formed 
by  gently  heating  carvacrol,  the  two  acids  resembling  each  other 
very  closely.  They  are,  indeed,  obviously  identical,  since  the 
normal  propyl  is  converted  into  the  iso-group  by  the  oxidation 
of  carvacrol.  The  same  acid  is  therefore  obtained  by  the  action 
of  nitrous  acid  on  orthamidocuminic  acid  *  and  by  the  addition 
of  hydrogen  to  propenylsalicylic  acid,^  C3H5.C^H3(OH)C02H. 
It  separates  from  hot  water  in  flat  needles  or  plates,  which  melt 
at  96°,  readily  volatilize  with  steam,  give  a  reddish  violet  coloura- 
tion with  ferric  chloride  and  decompose  into  metacumophenol 
and  carbon  dioxide  on  heating  with  hydrochloric  acid. 

Metahydroxyctcminic  add  (4:3:  1),  was  obtained  by  Barth, 
who  named  it  ihymoxyaiminic  add,  by  fusing  thymol  with 
caustic  potash.*  It  is  also  formed  by  the  action  of  nitrous  acid 
on  metamidocuminic  acid,^  and  when  the  potassium  salt  of 
thymylsulphuric  acid  or  thymylphosphoric  acid  is  oxidized  with 
alkaline  potassium  permanganate  (Heymann  and  Konigs). 

*  Gabriel  and  Iklichael,  Ber.  Deutseh.  Chcm.  Ocs.  xi.  104. 
«  Ibid.  xii.  429. 

»  IMd.  xi.  1068. 

*  Widman,  ibid.  xix.  252  and  270. 

'  Heymann  and  Konigs,  ibid.  xix.  3304  ;  xx.  2390. 

*  Ibid,  xi.  1569. 

''  Cahonrs,  he.  cit.  ;  Lippmann  and  Lange,  loc.  eil. 
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It  crystallizes  from  hot  water  in  long,  thin  needles,  which 
melt  at  143°.  Ferric  chloride  produces  an  opalescence  in  the 
dilute,  aqueous  solution,  but  a  precipitate  in  one  of  greater 
concentration.  On  continued  fusion  with  caustic  potash,  it  is 
converted  into  hydroxyterephthalic  acid,  while  hydrochloric  add 
has  no  action  upon  it  even  at  200°. 

Para-isopropylpJienolcarhoscylic  acid  (5:2:1)  is  foimed  by 
the  action  of  carbon  dioxide  and  sodium  on  paracumophenol 
and  crystallizes  in  nacreous  plates  or  flat  needles,  which  melt  at 
1205°  and  are  much  more  readily  soluble  in  hot  than  in  cold 
water.  Its  aqueous  solution  is  coloured  deep  bluish  violet  by 
ferric  chloride.1 

OrtJio-^sopropylphenolcarbixcylic  acid  (6:2:1)  has  been  pre- 
pared from  orthocumophenol  and  crystallizes  in  needles,  melting 
at  71  — 72°.2 

ParapropylpJienolcarboxylic  a/nd,  C3H7.CgH3(OH)C02H 
(5:2:1),  is  obtained  from  parapropylphenol ;  it  melts  at  98" 
and  gives  a  violet  colouration  with  ferric  chloride. 

Orthopropylphenolcarboxylic  add  (3  :  2 : 1)  melts  at  93° — 94V 


HYDROXYPROPYLBENZOIC    ACIDS. 

2449  Hydroxyisopropylhenzoic  acid,  (CH3)2C(OH)C^H4.C02H. 
This   tertiary   alcohol-acid   is   formed,    together   with   a  small 
quantity  of  terephthalic  acid,  by  the  oxidation  of  an  alkaline 
solution  of  cuminic  acid  Avith  potassium  permanganate,*  and  also 
when  cymene  is  heated  with  a  strongly  alkaline  solution  of  the 
same  reagent.^     It  is  readily  soluble  in  hot  water,  and  crystal- 
lizes from  a  not  too  concentrated  solution  in  thin,  asymmetric 
prisms,  which  melt  at  155° — 15G°.     It  is  oxidized  by  chromic 
acid/t?r^etylbenzoic  acid  and  terephthalic  acid  and  decomposes 
inu)  watered  propenylbenzoic  acid  on  heating  with  hydrochloric 
acid  or  acetic  anhydride.® 

nydroxyisopropylsriiljyhohenzoic  acid,  (CH3)2C(OH)CgH3(S03H) 
COgH,   is   obtained   when   cymenesulphonic  acid   or   para-iso- 

^  Patemd  and  Mazzara,  Gaz.  Chim.  ItuL  viii.  389. 

=  Fileti,  ibid.  xvi.  113.  3  Spica,  ibid.  x\i\.  40G. 

•  R.  Meyer,  Bcr.  DctUsch.  Chem.   Gcs.  xi.  1283  :  Ann.  Chcm.  PJiarm.   ccxix. 
248. 

•  Bladin  and  AVidman,  Bcr.  Dcidsch.  Chcm.  Ocs.  xix.  252  and  583. 

•  Meyer  and  Rosiclci,  ibid.  xi.  1791,  2172 ;  Ann.  Oicm.  Pharm,  loc.  cU. 
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esulphonic  acid  is  oxidized  with  potassium  |)ermaiiganate. 
•tassium  salt,  CioH^^SO^Kj  +  5HjO,  crystallizes  in  lai^e, 
asymmetric  tablets.^ 

iroxj/isoprapylmetanitrobemoic  acid,  (CHj)jC(OH)C^H, 
COgH,  is  formed  by  the  oxidation  of  metanitrocominic 
r  nitrocuminol  with  potassiam  permanganate.  It  ciystal- 
rom  hot  water  in  loDg,  transparent,  brittle  needles,  which 
it  190° — 191°  and  become  brown  in  the  light* 
iroxyisopropylmdamidobefizoic  acid,  (CH^JC(0W)C^^ 
COoH,  is  the  product  of  the  action  of  ferrous  sulphate 
ammoniacal  solution  of  the  nitro-acid.  It  crystallizes 
ither  in  lustrous  prisms,  which  do  not  melt  below  270°  and 
aulily  soluble  in  water  and  alcohol^ 

iroxyisopropylarthonUrobenzaie  aeid  crystallizes  from  ether 
Dng  tablets  and  melts  at  168°. 

ircKq/isopropylortluimidobenzaic  acid  forms  colourless  prisms, 
ig  at  158°  and  yields  a  blue  fluorescent  ethereal  solution.^ 
iroxyisopropylsalieylie  add,  (CH,),C(OH)C«H3(OH)C02H 
I :  OH — 1 :  2).  Hie  potassium  salts  of  thymykulphuric 
hymylphosphoric  acids  are  converted  by  oxidation  with 
ium  permanganate  into  metahydroxycuminic  acid,  while 
5  other  hand,  the  corresponding  carvacrol  derivatives  yield 
syisopropylsalicylic  acid.  This  substance  crystallizes  from 
iter  in  large,  flat  needles,  which  melt  at  130° — 12o^  and 
inverted  by  continued  heating  or  by  boiling  with  dilute 
chloric  acid  into  propenylsalicylic  acid,  0^^.0^3.^(011) 
,  which  is  reduced  by  nascent  hydrogen  to  orthohydroxy- 
ic  acid.^ 


LYLPROPIONIC  ACIDS,  CH3.CgH,.C2H,.C02H. 

3  Metatolylpropionic  acid  is  formed  by  the  oxidation  of 
isobutyltoluene,  CH3.CgH^.CH2CH(CH3)2,  with  nitric  acid 
ystallizes  from  hot  water  in  white  needles,  which  melt  at 
•nd  readily  sublime.* 

*  Meyer,  Ann,  Chem,  Phann.  ccxx.  9. 

'  Widman,  Ber,  Deutsch.  Chem,  Ges.  xv.  2547. 
'  Ibid,  xvi  2569. 

*  Ibid.  xix.  269. 

'  Heymann  and  Konigs,  ibiil.  xix.  3304  ;  xx.  2390. 
«  Effront,  ibul.  xvii.  2330. 


312  AROMATIC  COMPOUNDS. 

Farapropylpropianaldehyde,  CH3.C^H4.C2H^.CHO,  was  obtained 
by  Etard  from  cymene,  which  combines  with  chromyl  chloride  to 
form  (nimidenedichlorochromic  acid,  CHg.CQH^.CH2.CHj.CH(0Cr 
Cl2.0H)2,  a  chocolate-brown,  crystalline  powder,  which  is 
decomposed  by  water  with  formation  of  the  aldehyde,  which 
he  mistook  for  cuminol.^  It  is  a  colourless,  strongly  refractive 
liquid,  which  boils  at  222"* — 223^  has  a  peppermint-like  odour 
and  colours  fuchsinsulphurous  acid  violet. 

On  continued  boiling  with  nitric  acid,  it  is  oxidized  to  para- 
toluic  acid  and  is  converted  into  terephthalic  acid  by  potassium 
permanganate.  * 

/COjH 
DIBASIC  ACIDS,  C^H/^  ,  AND   THEIR 

DERIVATIVES. 

2451  Methylhomophthalic  acid.  When  homo-orthophthalonitril 
(p.  152)  is  treated  in  well-cooled  alcoholic  solution  with  methyl 
iodide  and  alcoholic  potash,  and  the  mixture  then  gently  heated, 
methylliomqphthalonitril  is  formed : 

C«H  /  -h  CH3I  =  C«H  /  +  HI. 

^CH^-CN  \CH(CH3)CN 

It  forms  large,  asymmetric  crystals,  melts  at  36° — 37°,  boils  at 
284° — 286°,  and  is  converted  by  sulphuric  acid  into  the  corre- 
sponding imid,  which  is  converted  by  heating  to  200°  with 
hydrochloric  acid  into  methylhomophthalic  acid,  which  separates 
from  hot  water  as  a  crystalline  powder,  melting  at  146° — 147°^ 

Hydrocinnamorthocarboocylic  acid  is  formed  by  the  combination 
of  hydrogen  with  cinnamocarboxylic  acid,  CgH^(C02H)CHi=: 
CH.COgH,  and  crystallizes  from  hot  water  in  long,  lustrous 
needles,  melting  at  165°— 166°.* 

Benzhydrylacetocarboxylic  acid,  C02H.CoH^.CH(OH)CH2C02H. 
The  lactone  of  this  acid  is  formed  by  the  action  of  sodium 
amalgam  and  water  on  phthalylacetic  acid  ; 

/CO  /CO 

CeH,<    >0  -f  2H  =  CeH,<    >0 

\Cz=CH— CO2H  \CH— CH2— C0,,H. 

^  Ann.  Chim.  Phys,  [5]  xxii.  259. 

^  Richter  and  Schiichner,  Ber.  Dcutsch.  Chcm.  Oes.  xvii.  1391. 

'  Gabriel,  ibid,  xx.  2499. 

*  Gabriel  and  Michael,  ibid.  x.  2199. 
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This  latter  substance  is  readily  soluble  in  hot  water  and 

>hol,  and  crystallizes  with  one  molecule  of  water  in  lustrous 

les,  which  become  anhydrous  at  100°,  and  melt  at  150*" — 

.61^     It  is  a  monobasic  acid,  but  yields  salts  of  the  dibasic 

tydiylacetocarboxylic  acid,  which  does  not  exist  in  the  free 

\,  with  strong  alkalis.     These  salts  change  at  a  temperature 

220® — 240°  into  those    of   cinnamocarboxyUc   acid,   while 

inversely,  this  acid  is  converted   by  fusion  into  the  isomeric 

jjacione:^ 

f  .CO.OH  .CO 

?        CeH  /  =  C,H  /  >0 

'  \CHzzCH— CO.OH  \CH— CH2.CO.OH 

i  .CO,H 

I       OpianyUxcetic  acid,  {CHfi^C^^^  ,  is  also 

g  \CH(0H)CH2.C0jH 

fc  imkno¥nQ  in  the  free  state.  Its  lactone,  meconinacetic  add,  is 
I  formed  by  heating  opianic  acid  with  malonic  acid,  glacial  acetic 
-  'acid  and  sodium  acetate. 

/CO.OH  yCOJtL 

(CH30)AH2  <  +  CH,/ 

\CHO  \CO2H 

/CO 
(CRfi^C^n/^  >0  -hC02  +  H„0. 

\CH— CH,.C02H 

It  crystallizes  from  hot  water  in  lustrous  needles,  which  melt 
at  167°.  On  boiling  with  baryta  water,  barium  opianylacetate 
is  formed  and  yields  meconinacetic  acid  again  when  decom- 
posed by  an  acid.  If  the  latter  be  heated  with  hydriodic  acid, 
Twrmeconiruicetic  acid  is  formed  : 

.CO 
(HO)3CeH2<    >0 

\CH— CH2.CO2H 

This  crystallizes  from  hot  water  in  long  tablets,  melting  at 
228°.2 

*  Ber,  DexUsch.  Chem,  Oes.  x.  1558  and  2199. 
'  Liobermonn  and  Kleeniann,  ibid.  xix.  2290. 


31*  AROMATIC  COMPOUNDS. 


METHTLPROPBNTLBBNZENB   AND  ITS 


2452  Jf:t.Wpr;p!n^r^eKze7ii,  CB,.C^^.CHz=CH.CHy  This 
h jiirrxarbon.  wiiLiriL  is  »Iso  known  as  allyUoluctUy  is  formed  wha 
tiLe  piuiitict  obcun^^  bj  chlorinAUDg  boiling  cymene  is  heated 
witii  alcuholii:  pocash.  Ic  is  a  liquid,  boiling  at  192^,  which  is 
oxiiiized  hr  pocasBtom.  ponumgaziate  to  poratoluic  acid  and 
beiLives  La  a  ^yrnflAr  mADner  to  strroleae,  since  it  changes  when 
pnfiserv^  or  kepc  in  contact  with  cadcinni  chloride  into  the 
;uiorph0izs  rrut-i-^zllyiioiium.  which  is  le-conTerted  into  attjl* 
a}lTieaje  on  'iistilLLCioa.  The  latter  undergoes  condensation  on 
hedging  whh  hjdioiBroinic  acid«  di-allffUoluau^  a  liquid,  which 
boils  as  S^*}**.  being  formed.^ 

M-itMutA^L-isMMLu:  acid,  CEI^C^.CHz=CttCOjH,  which 
has  also  been  named  toijflacrylic  acid^  is  obtained  by  heating 
mec^coIualdehTiie  with  acetic  anhTdride  and  sodium  acetate  and 
orrscallize^  Crom.  boilnig  water  in  silky  needles,  which  melt  at 
II«>' — 111*.  Its  ammoniom  salt  gives  an  egg-yellow  precipitate 
with  t^rric  chloride,  siTnibfcr  to  that  which  is  given  by  ammonium 
cinnamate.^ 

yO CO 

S-jnuj-itmcui^i/i-rsn^    CHj.C*Hj^OH^x  I     »    i*    formed 

\CH  =  CH 
when  oqTial  molecules  of  <»cinol  and  malic  acid  are  heated  with 
sitlphuric  acid.  It  is  insoluble  in  water,  readily  soluble  in 
akvhoL  and  crrstallizes  finxn  acetone  in  yellowish  tablets, 
melting  at  f-IS'.  the  solution  of  which  in  alkalis  or  sulphuric 
acid  L&s  a  blue  duorescence.  On  fusion  with  potash,  it  yields 
occvlald^hvde  and  acetic  acid.* 

Pnytm^ic^nztyic  acui.  QHj.C^H^-COjH,  is  prepared  by  heating 
hydrvvtyisopfvpylbenzoic  acid  with  dilute  hydrochloric  acid  : 

OH,.  CH,. 

H\OirO.H,.COJI  =  >C— C,H,.CO^  +  H,0. 

OH,  ■         CHj^ 

It  is  tu$(.>luble  in  cold  and  onlv  slightlv  soluble  in  hot  water, 
rvtkUlv  SK^lublo  in  :\Ioohol,  crvstallizins:  from  dilute  alcohol  in 

*  Krrvnk  (?t»i  CMm,  /.*«»/.  xiv.  277  and  504. 

«  IWniemanu.  /n-r.  /Vk/«A,  Chcm,  Gr.^.  xvii.  1474  ;  xx.  1362. 

*  IVhtiuuiii  juid  W  XTiL  IWO. 
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I  plates  or  needles,  which  have  a,  satin  lustre  and  inelt  at 
pP — 161°.     It  is  reconverted  into   cumiuic   acid   by  sodium 
ram  and  water. 

mi/licnzoic  acid  is  formed  when  stronger  hydrochloric 
\  is  employed  in  the  above  reaction  and  is  insoluble  in  water, 
izes  from  hot  alcohol  in  stellate  groups  of  microscopic 
idles,  which  melt  at  255° — 250°.     It  ia  unattacked  by  water 
L  sodium  amalgam,  but  is  converted  into  cumiuic  acid   by 
^  with  hydriodic  acid  and  phosphorus.    It  probably  stands 
I  a  similar  relation  to  propenylbenzoic  acid  as  does  isatropic 
to  atropic  acid  (p.  233)   and    has    perhaps    the  following  con- 
stitution : ' 

CO^   CHg 

XH.— C— CH. 


CgH,— C— CHj 
COjH  CHj 


Propenylmlicylic  acid,  Cg'HyConsiOKjCO^'a,  is  best  obtained 
by  heating  hydroxyisopropylsalicylic  acid  with  dilute  hydro- 
chloric acid : 

,CO„H  /CO„H 


C,H3(0H). 


C(OH> 


•CH„i 


^ClJa 


:C„H3(0E)<       ,CHg    +H,0. 


It  is  also  only  slightly  soluble  in  hot  water  and  crystallizes 
from  carbon  disulphide  in  fine  needles,  which  melt  at  145°- — 146°. 
It  sublimes  at  150°  with  slight  decomposition,  is  volatile  with 
steam  and  gives  a  deep  reddish  violet  colouration  with  ferric 
chloride.  Sodium  amalgam  and  water  convert  it  into  ortho- 
Lydroxycuminic  acid.^ 

Eu^getinic  fiMd,C^^.C^n4fl^{OC\i;)QO^\l,\9  formed  by  the 
action  of  carbon  dioxide  and  sodium  on  eugenol  and  crystallizes 
from  water  in  long,  thin  prisms,  which  melt  at  124°  and  decom- 
pose when  heated  for  some  time  into  carbon  dioxide  aod  eugenol 
{p.  19V).  Its  aqueous  solution  is  coloured  deep  blue  by  ferric 
chloride.* 

Mdhyleagetinic    add,   C^^.Cg[14flGR3)fi0^yi.      The  ethyl 

'  R.  J[eycr  and  Rosicki,  Ann.  Chcm.  Pharm.  ccxix.  S70. 

*  KejTii&iiD  and  Konig<i,  Her.  Dralaeh.  Chtm.  Qet.  lix.  3301 ;  rx.  23U0. 

*  SchcDcli,  ..^Hii,  Chtm.  Pharm.  t 


fther  of  tliia  acid  U  formed  when  raetlijlbromeugenol  is treattl 
with  sodium  and  etbyl  chlorocarbonate.  The  free  acid  Gxnt 
broad,  yellow  crystab,  which  melt  at  180°  ami  are  ilifficullif 
soluble  ill  water.' 

3453  I'hlhalyJacttie  acid  is  obtained  wLeu  phthoUc  anhjilridf 
is  heated  with  sodium  acetate  and  acetic  anbyilridi'  -. 

C„H,<         >0  +  CH,.CO,H  =  CoH,<    >0  +  fl/t, 

^00/  \C=CH.CO,H 

It  separates  from  alcohol,  in  whicli  it  is  only  slightly  solnbk, 
in  distorted  crystals,  while  it  crystallizes  from  glacial  aoettc  ioL, 
or  better  nitrobenzene,  in  broad  needles,*  which  melt  above  261? 
and  decompose  at  276°  with  evolution  of  gas,* 

Oinnamocarbatylk  add,  CO,H.CBHj.CH=CaCO,H.  The 
formation  of  this  acid  from  benxbydrylacetocarbosylic  acid  hai 
already  been  mentioned  (p.  313);  it  crystallizes  from  hot  wattr 
in  fine  needles,  which  melt  at  1 73°— 1 75°  and  are  thus  convettai 
into  the  lactone  of  benziiydrylacetoearbuxyiio  acid. 

Bcmoylacdocarboxj/lic  acid  is  formed  by  the  action  uf  alknlU 
on  phtbalylacetic  acid  : 

,C0  XJO.OH 

CflB  /  >o  +  n,o  =  CaH.< 

It  crystallizes  from  hot  water  in  vitreous  needles,  which  tndt 
at  W  and  on  further  beating  or  on  boiling  with  nrater  an 
resolved  into  carbon  dioxide  and  acctophenonecarboxylic  add. 

Fhtkalimidfflaatic  acid  is  the  product  of  llie  action  of  ammonia 
on  phtbalylacetic  acid : 

,co  ,co 

CgHX    >0  +  NHj,  =  CflU/  >NH  +  H.O. 

\C=Cn.COjH  ^C=CH.CO,H 


It  crystallizes  from  hot  water  in  silky  needles,  which  melt  at 
200°  with  evolution  of  gaa.* 

'  WnsHCTinaiiii,  Ber.  ItaOteh.  Chem.  Oe>.  x.  S87  ;  COaipl.  Xmd.  lixxriii.  ISOe. 
»  Gabriol  and  Michael,  Ber.  Deuladi.  Chen.  Oa.  x.  3B1  uid  1601. 
'  Hoaer.ibid.  ivii.  2lJI9. 

*  Gabriel  and  Mioha^l,  lac  ril,  ;  Roaer,  Ber.  Dtilufh.  Chcia.   Gr*.  mi.  SIIS3  . 
tiabnel,  ibid,  xviii.  24r>], 
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xalmcthimidylactlic    acid.     When    plitlialylacetic   acid   is 
.  a  aolution  of  methylamine,  the  liijuid  being  well 
during  the   operatiou,   iiuthylamidobenzoylacetocarhan/lic 
S  formed  : 

.CO  /CO.NH.CH. 

\.<    ~^0  +  H,N.CH,  =  C' H.< 

iCH.CO^H  \CO.CH,.CO.H. 

3  substance  forms  a  crystalline  powder  consisting  of  small 
3  and  is  converted  into  plithalinethimidjlacetic  acid  by  cold 
Biiric  acid : 


.CO.NH.CHj,     ■    '    ■  '    .CO 

=  C.H,<    >NCH,  +  H,0. 

CO.CHjCOjH  ^C=CH.COjH 


3  body  separates  out  when  the  solution  is  allowed  to  stand 
-  some  time  and  is  then  poured  into  water,  and  crystallizes 
from  alcohol  in  silky  needles,  which  decompose  on  heating  into 
carbon  dioxide  and  meihyUnephthahnethimuline : 


I 


,co  ,co 

C,H^<    >NCHs        =CO(  +  C„H.<    >NCH3. 
^C=CH.CO„H  \Cz=CH, 


It  is  left  behind  as  a  syrup  and  soon  solidifies  to  a  hard 
cr)'alal!ine  mass,  which  melts  even  with  the  heat  of  the  hand 
and  volatilizes  with  steam,  its  vapour  having  a  pungent  odour. 
If  the  clear  distillate  be  extracted  with  ether  and  the  latter 
evaporated,  the  iraidine  is  obtained  in  transparent,  pointed 
prisms,  which,  however,  soon  become  clouded  and  soft,  while 
needles  of  a  substance  which  is  not  volatile  with  steam  aro 
deposited  if  the  atjueous  solution  be  allowed  to  stand, 
,COv 

r/Uhalmelhimidylacetic  acid,  C„H.<;  /NC.H.  .  Ethyl- 
\  C  ^CH.CO.H 
amine  reacts  with  phthalylacetic  acid  differently  from  raethjl- 
atnine,  two  molecules  of  each  combining  to  form  a  substance 
CjjHjjNjOj,  with  elimination  of  carbon  dioxide  and  water. 
This  body  crystallizes  from  lukewarm  alcohol  in  needles,  which 
melt  and  froth  up  at  129°,  It  is  converted  by  cold  sulphuric 
acid  into  the  acid,  which  crystallizes  from  alcohol  in  yellow 
ii<s>dle8,  melting  at  180°  with  evolution  of  gas. 

In  the  formation  of  this  acid  one  molecule  of  water  and  one 
iif  melhykiKj>hthalmethimidinc  aro  withdrawn  from  the  oriyiniil 
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condensation  product  and  the  same  imidine  is  also  formed  when 
this  body  is  heated  above  its  melting  point,  carbon  dioxide  and 
water  being  eliminated.  It  is  an  oily  liquid,  which  smells  like 
fresh  carrots  and  is  volatile  with  steam. 

Propylamine  behaves  towards  phthalylacetic  acid  in  a  similar 
manner  to  ethylamine,  while  secondary  and  tertiary  amines 
Fimply  form  salts. 

MethykncphitialpJienimidine,  When  aniline  and  phthalylacetic 
acid  are  brought  together,  carbon  dioxide  is  evolved  and  if  the 
rtra^  tion  be  completed  on  the  water-bath  and  the  liquid  allowed  to 
stand  for  *wenty-^our  hAn*^^  tKo  n^^Uii"  r.^  ftcetopJumane-orOio- 
carhoxylic  acid,  Cj^.  ^  .^  uuc   This  body  ciystallizea 

from  hot  alcohol  or  benze«*d  in  large,  colourless  cubes,  melting  at 
189° — 192°,  and  is  decomposed  into  water  and  methylene- 
phthalphenimidine  when  gradually  heated  to  230**,  aniline  being 
at  the  same  time  formed  in  a  secondary  react' Qn  : 

.CO.NH.aH5  .CO 

CeH  /  =  H,0  +  CoH  /  >NC.H5. 

\CO.CH3  \C=CH, 

Methylenephthalphenimidine  crystallizes  from  alcohol  iu 
yellowish  prisms,  melting  at  100°.  If  the  anilide  be  treated 
with  sulphuric  acid,  a  substance  isomeric  with  the  iniidiue  is 
formed,  melting  at  2G5.°^ 


THE  BUTYLBENZENES. 

2454  Butijlhcnzaic,  C,3H5.CH2.CH2.CH2-CH3,  is  formed  by  the 
action  of  sodium  on  a  mixture  of  propyl  bromide  and  benzyl 
bromide,-  or  of  butyl  bromide  and  bromobenzene.^  It  is  a  liquid, 
which  lias  a  very  pleasant  odour,  boils  at  180°,  and  has  a  sp.  gi*. 
<^f  0-875  at  0'  and  of  0'8622  at  16°. 

a-Isohutylhcnzcne,  C6H5.CH2CH(CH3)2,  is  obtained  by  treating 
a  mixture  of  bromobenzene  and  isobutyl  bromide  *  or  isobutyl 
iodide,'*  or  of  benzyl  cldoride  and  isopropyl  iodide,®  with  soilium. 

It  is  also  formed  by  heating  isobutyl  alcohol  with  benzene  and 

'  Mcrtuns,  Ber.  Dcutsch.  Chcm.  Gcs.  xix.  23(57. 

'  Uadziszewski,  ibid.  ix.  2C0. 

3  Balbinno,  ihid.  x.  296. 

^  Rit!S.s,  ihid,  iii.  779. 

'  Wrc'clcn  and  Znatowicz,  ihiiL  ix.  1(506. 

"  Aronheiin  uml  Kolilcr,  ibid,  viii.  r)09. 
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zinc  chloride,^  and  by  the  action  of  aluminium  chloride  on  a 
mixture  of  isobutyl  chloride  and  benzene.* 

It  is  a  pleasant  smelling  liquid,  which  boils  at  167*5°  and  has 
a  sp.  gr.  of  0*890  at  15°  (Radziszewski). 

a-Isolmtylpara-iodobenzene,  C^H^I.C2H3(CH8)2,  was  obtained  by 

Pahl  from  the  amido-compound  by  means  of  the  diazo-reaction. 

\lt  forms  a  radiating  crystalline  mass  which  has  an  aromatic 

<Qdour  and  boils  at  255° — 256°.     It  is  oxidized  by  nitric  acid  to 

pam-iodobenzoic  acid.^ 

Isobtu'ifdvhenol,  CgH^(OII)C2H3(CH3)2,  is  formed  by  heating 
phenol  with  laobutyl  alcohol  and  zinc  chloride/  as  well  as  by  the 
action  of  nitrous  »cid  on  isobutylamidobenzene.  It  crystallizes  in 
needles,  melting  at  S>9°,  boils  at  236°,^  has  a  faint,  not  unpleasant 
odour  and  gives  no  colouration  with  ferric  chloride.  On  heat- 
ing with  phosphorus  pointoxide  it  is  resolved  into  phenol  and 
isobutylene. 

Isobutylparamidobte^  ene,  C^H^(NH2)C2H3(CH3)2,  is  obtained 
by  heating  os^Ume  Hydrochloride  with  isobutyl  alcohol  to  230°  ® 
and  also  Toy  heating  isobutylphenol  with  zinc  bromide-ammonia 
and  ammonium  bromide  to  320° — 330°J  It  is  a  faintly  odorous 
liquid,  boiling  at  235° — 23T*;  its  hydrochloride  is  stable  in  the 
air  and  c>*jstallizes  in  fine  tablets. 

NUramuf^o-isobutylbenzene,  GJ3i^(lS0^(S'B[^CJB[g,  forms  red- 
dish yellow  crystals,  melts  at  106*5°  and  is  converted  by  re- 
duction into  diamicUhisobuiylbenzene,  C^H3(NH2)2C4Hg,  which 
crystallizes  iVom  hot  water  in  thick,  micaceous  tablets  or  plates, 
melts  at  97*5*  and  boils  at  280°— 282°.  Its  general  behaviour 
shows  that  the  amido-groups  are  in  the  ortho-position.® 

PhenisohiUyJ,  mustard  oil,  Q^^Q^CS)C^^(fiYl^^,  crystallizes 
from  petroleiim-spirit  in  needles,  melting  at  42°  and  boils  at 
277°  (Pahl). 

l3-l8obutylhemene,  CgH5.CH(C2H5)CH3,  was  obtained  by 
Radziszewski  by  the  action  of  zinc  ethyl  on  secondary  phenyl- 
ethyl  bromide  as  a  liquid,  which  possesses  a  characteristic  odour, 
boils  at  170°— 172°  and  has  a  sp.  gr.  of  0*8726  at  16°. 

^  Goldschmidt,  Ber.  Deutach.  Chtm.  Ges.  xv.  1066  ar.d  1425. 
«  Gossin,  Bull,  Soc.  Chim.  xli.  446. 

*  ?ahl,  Ber,  Deutach,  Cfum.  Ges.  xvii.  1232. 
^  liebmann,  ibid.  xiv.  1842. 

•  V.  Dobrzycki,  Joum.  Prakt,  Chem.  [2]  xxxvi.  300. 
«  Stnder,  Ann.  Chem.  Pharm.  ccxl  234. 

7  R.  Lloyd,  Ber.  Ikutseh.  Chem.  Ges,  xx.  1254. 
^  Gelzer,  ibid.  xx.  3253. 
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290**,  crystallizes  from  hot  water  in  long,  flat  plates,  resembling 
those  of  benzoic  acid,  and  melts  at  47*5''.^ 

Phenylisdbv^yric  add  or  Methylbemylacetic  acid,  CgH5.CH2.CH 
(CH3)C02H,  is  obtained  by  heating  benzylmethylaceto-acetic 
ether  with  concentrated  caustic  potash,  as  well  as  by  heating 
methylbenzylmalonic  acid,  CH3.C(CH2CgH5)(C02H)2;  it  is  also 
ronned  by  the  combination  of  hydrogen  with  phenylcrotonic 
add,*  CeH5.CHz=C(CH3)C02H.  It  crystallizes  in  plates,  is  only 
slightly  soluble  in  cold  water,  melts  at  37°  and  boils  at  272°.' 
When  its  ammonium  salt  is  heated  to  230°,  phcnylisohutyramide 
is  formed ;  it  crystallizes  in  needles,  melting  at  109°. 


PHENYLHYDROXYBUTYRIC  ACIDS. 

2457    Fhenylhydroxyhutyric     acid,     CgHg.CH(OH)CH2.CH2. 

COgH.      The     phenylisocrotonic    acid,    which    is    mentioned 

above,  combines  with  hydrobromic  acid  to  form  phenylbromo- 

butyric  acid,  which  is  converted  by  a  dilute  solution  of  sodium 

caxbonate   or  by  boiling  with  water  into  plienylhutyrolactorie 

yCH2.CH2 
C-Hg.CH^  I      ,  which  crystallizes  from  alcohol  in  long, 

^O-CO 

flat  needles  and  from  carbon  disulphide  in  splendid,  six-sided, 
rhombic  tablets,  has  an  aromatic  odour,  melts  at  37°  and  boils 
at  306**,  but  readily  sublimes  at  100°.  If  it  be  boiled  with 
baryta  water,  the  solution  well-cooled  with  ice  and  then  treated 
with  hydrochloric  acid,  phenylhydroxybutyric  acid  is  precipi- 
tated. The  free  acid  separates  from  carbon  disulphide  in  flat, 
transparent  crystals,  which  decompose  on  heating  into  water 
and  the  lactone  (Fittig  and  Jayne). 

PhenylhydroxyisohUyric  acid  or  Benzylmethylglycolic  add, 
CeH5.CH2.C(CH3)(OH)C02H,  was  obtained  by  Gabriel  and 
Michael  by  heating  the  hydrogen  sodium  sulphite  compound  of 
benzylmethylketone  in  closed  vessels  with  potassium  cyanide  and 
alcohol  and  boiling  the  solution  thus  obtained  with  hydrochloric 
acid.  It  crystallizes  from  benzene  in  long  prisms,  which  melt  at 
97° — 99°  and  are  readily  soluble  in  hot  water  and  alcohol.* 

^  Fittig  and  Jayne,  Ann.  Chem.  Pharm.  ccxvi.  107. 

'  Conrad  and  Bischoff,  ibid,  cciv.  177 ;  Edeleano,  Bcr,  DctUsch.  Chem,  Oes. 
XX.  616. 

3  Ber.  DetUseh.  Cliem.  Qcs.  xii.  814. 
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KETONIC  ACIDS,  C^oHioOj. 

2458  Betizoylpropionaldehydc,  CgH5.CO.CH2.CH2.CHO,  is 
formed  when  the  compound  of  propylphenylketone  with  chiomyl 
chloride  (Pt.  IV.  p.  6)  is  decomposed  with  water.  It  is  an 
aromatic  smelling  liquid,  which  boils  at  about  235''  and  readily 
oxidizes  to  the  following  compound.^ 

Benzoylpropionic  acid,  CgH5.CO.CH2.CH2.CO2H,  is  the  cor- 
responding ketonic  acid  to  the  above  aldehyde  and  is  formed 
when  a  mixture  of  benzene  and  succinic  anhydride  is  heated  with 
aluminium  chloride,*  as  well  as  by  heating  benzoylisosuccinic 
acid,*  CqH5CO.C2H3.(C02H)2.     It  crystallizes  from  hot  water  in 
flat,  lustrous  needles  or  plates,  which  melt  at  lie"*  and  when 
more  strongly  heated  are  partially  converted  into  a  red  substance 
and   partly  sublime.     The '  action   of  sodium   amalgam  on  its 
alkaline  solution  reduces  it  to  phenylbutyrolactone.    Its  phenyl- 
hydrazone  crystallizes  in  silky  needles,  which  soon  change  into 
a  yellow  resinous  mass. 


BENZOYLACETONE  AND 
BENZOYLPYRORACEMIC  ACID. 

2459  Benzoylacctonc^  CgHg.CO.CHg-CO.CHg,  is  formed,  to- 
gether with  acetophcnone  and  benzoic  acid,  when  benzoylacetic 
acid  is  boiled  with  water.*  It  is  also  a  product  of  the  action  of 
sodium  ethylatc  on  a  mixture  of  acetone  and  ethyl  benzoate/ 
but  it  is  best  prepared  by  covering  sodium  ethylate,  free  from 
alcohol,  with  an  excess  of  acetic  ether  and  gradually  adding  the 
calculated  quantity  of  acetophcnone,  the  liquid  being  coole<l 
with  ice.  The  liquid  product  solidifies  after  a  short  time  to  a 
tliick  mass  of  light  yellow  crystals  of  sodium  benzoylacetone  : 

C,H,.ONa  +  CoH.CO.CHg  +  C2H5.OCO.CH3  = 
CeH,.C0.CHNa.C0.CH3  +  2C2H,.OH. 

^  Burcker,  Compt.  Rend.  xciv.  220. 

2  Uurcker,  Ball.  Soc.  Chim.  xxxv.  17  ;  Pechmanu,  Bcr.  Dcuisch.  Chan.  Ca, 
XV.  889. 

3  Kues  and  Paal,  ibid,  xviii.  3323  ;  see  also  Bischoff,  ibid.  xix.  95. 

^  Fischer  and  Kuzel,  ibul.xvi.  2239  ;  Fischer  and  Biilow,  ibid,  xviii.  2131. 
^  Claiscn,  ibid.  xx.  GlU^t. 
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The  mass  is  triturated  with  ether  and  filtered,  the  residue  being 
dissolved  in  water  and  decomposed  with  acetic  acid,  which 
precipitates  the  benzoylacetone  in  the  form  of  small  prisms.^ 

This  substance  melts  at  CO** — 61^  boils  almost  without  de- 
composition at  260"* — 262**  and  is  readily  volatile  with  steam. 
It  has  a  very  pleasant,  penetrating  odour,  is  only  slightly  soluble 
in  cold,  more  readily  in  hot  water  and  is  readily  soluble  in 
alcohol  and  caustic  soda  solution.  It  gives  an  intense  claret-red 
colouration  with  ferric  chloride  and  is  decomposed  by  boiling 
with  alkalis  into  acetic  acid  and  acetophenone. 

Silver  benzoylacdoTie,  C^Hg.CO.CHAg.CO.CHj,  is  a  white,  crys- 
talline precipitate,  which  is  formed  by  the  addition  of  silver 
nitrate  to  a  solution  of  the  ketone  in  ammonia. 

Copper  benzoylacetane,  (CioH902)2Cu,  is  obtained  by  mixing 
alcoholic  solutions  of  the  ketone  and  copper  acetate ;  it  is  a 
pale  green  precipitate,  which  crystallizes  from  hot  alcohol  in 
light  green  needles. 

BenzoyUicetonamine,  CiqHiq(NH)0,  is  readily  formed  when  the 
ketone  is  added  to  alcohoUc  ammonia ;  it  is  gradually  deposited 
in  strongly  lustrous,  transparent,  rhombic  crystals,  which  melt 
at  143**  and  volatilize  without  decomposition.  It  dissolves  without 
alteration  in  cold  mineral  acids,  but  is  detomposed,  if  these 
solutions  be  boiled,  into  ammonia  and  benzoylacetone. 

Benzoylacetoximc,  CiqHi^(NOH)0,  is  obtained  by  heating  an 
alcoholic  solution  of  benzoylacetone  with  an  excess  of  hydroxyl- 
amine  hydrochloride  for  3 — 4  hours.  It  separates  out  on 
the  addition  of  water  and  ciystallizes  from  alcohol  in  lustrous 
scales,  which  melt  at  65'5** — 66**,  have  a  chaiticteristic,  not  un- 
pleasant odour,  a  sharp  taste  and  are  volatile  with  steam.^ 

l8<mUro8ohe7uoylacet(me,C^H^.CO.G(NO^CO,CBi^,  is  formed 
when  a  molecule  of  the  ketone  is  added  to  an  alcoholic  solution 
of  one  atom  of  sodium,  and  nitrogen  trioxide  passed  into  the  well- 
cooled  solution  until  it  has  a  neutral  reaction.  A  mixture  of 
the  ketone  with  benzoic  acid  is  precipitated  by  the  addition  of 
water,  the  latter  being  removed  by  means  of  dilute  caustic  soda. 
The  isonitrosobenzoylacetone  is  then  reciystallized  from  hot  water, 
from  which  it  separates  in  long,  pure  white  needles,  which  melt 
at  123*5** — 124**  and  form  a  yellow  solution  in  alkalis  (Ceresole). 

Benzoylpyroracemic  acid^  CgH5.CO.CH2.CO.CO2H.  When  an 
alcoholic  solution  of  sodium  is  well  cooled  with  ice  and  treated 

^  Claisen  and  Boyer,  Bcr.  DctUsch,  Chcm,  Ocs,  xx.  2078. 
'  Ceresole,  iWd.  xvii  812. 
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with  acetophenoae  and  ethyl  oxalate  in  the  proportions  required 
by  the  following  equation,  the  sodium  compound  of  the  ethyl 
ether  of  this  acid  is  formed : 

CeH^.CO.CHj  +  C2H5O.CO.CO.OC2H5  +  C2H5.0Na  = 
CeH5.CO.CHNa,CO.CO.OC2H5  +  2C2H5.OH. 

If  more  sodium  ethylate  than  this  be  employed,  however,  a 
crystaUine  precipitate  is  formed,  which  yields  benzoylpyroracemic 
acid  on  decomposition  with  hydrochloric  acid.  This  acid  crys- 
tallizes from  benzene  in  yellowish  white  prisms,  which  melt  at 
155° — 156°  and  decompose  at  a  slightly  higher  temperature  with 
evolution  of  carbon  dioxide. 

Ethyl  benzoyl'pyroraceniate,  CeH5.CO.CH2.CO.CO2.C3H5.  When 
the  sodium  compound  mentioned  above  is  dissolved  in  ice-water 
and  a  current  of  carbon  dioxide  passed  through  the  solution, 
the  ether  is  precipitated.  It  crystallizes  from  petroleum-spirit 
in  splendid  prisms,  which  melt  at  43°.  Its  alcohoUc  solution 
gives  a  blood-red  colouration  with  ferric  chloride  and  with  copper 
acetate  a  precipitate  of  the  copper  compound,  (CjjHuOJjCu, 
which  crystallizes  from  hot  alcohol  in  fine,  light  green  needles. 
The  ether  is  decomposed  into  acetophenone,  alcohol  and  oxalic 
acid  by  hot,  dilute  caustic  soda ;  alcoholic  ammonia  acts  in  a 
similar  manner,  oxamide  being  in  this  case  the  product.^ 


DIBASIC   ACIDS,  C^Il,.C^K^{CO^^. 

2460  Phenyls^cccinic  acid,  CgH5.CH(C02H)CH2.C02H,  was  first 
obtained  by  Riigheimer,  who  prepared  the  nitril,  CgH5.CH(CN) 
CHo.CN,  by  heating  /3-phenylclilorethylene,  CeHg.CCl  =  CH. 
to  200° — 220°  with  potassium  cyanide,  and  decomposing  it  by 
boiling  with  baryta  water.  He  then  obtained  it  in  larger 
quantity  by  the  action  of  ethyl  phenylbromacetate  on  sodaceto- 
acetic  ether  and  subsequent  hydrolysis  of  the  phenylacetosuccinic 
ether  with  potash  :  ^ 


-»» 


cH3.co.cH.coj.CjH5 


+  3K0H  = 


C6H5.CH.CO2.CgH5 
CH2.CO2K 


!  +  CHj.CO.OK  +  2HO.CJH5. 

CgHg.CH.COgK. 

^  Beyer  and  Claison,  Bcr.  Deutsch.  Chcm,  Ges.  xx.  2181, 
2  Bcr.  Dcutsch.  Chcm.  Gcs.  xiv.  428. 
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Spiegel  then  found  that  it  is  also  formed,  together  with  toluene, 
when  dihydrocomicularic  acid,  CgH5.CH(C02H)CH2.CO.CH2 
CgHg,  is  fused  with  caustic  potash,  and  prepared  it  synthetically 
by  acting  upon  sodium  ethyl  malonate  with  ethyl  ijhenylchlor- 
acetate,  hydrolysing  the  ether  and  heating  the  phenylcarboxyl- 
succinic  acid  thus  obtained :  ^ 

/COgH 
CH<;  CIL.CO2H 

T   \cO2H  =        I  +  cOj. 

CqHj.CH — CO2H      CgHg  CH.CO2H 

Phenylsuccinic  acid  crystallizes  from  hot  water  in  stellate  groups 
of  short  needles,  which  are  readily  soluble  in  alcohol  and  unelt 
at  167^ 

Calcium  phenylsticciiiate,  CjoHgO^Ca,  is  precipitated  even  from 
a  dilute  solution  of  the  ammonium  salt  by  boiling  it  with  calcium 
chloride.  It  is  thus  deposited  as  a  crystalline  powder,  while  it 
separates  in  the  cold  in  crystals  containing  two  molecules  of 
water. 

Phenyhucdnic  anhydride,  CeH5C2H3(CO)20,  is  formed  by 
heating  the  acid  alone  or  with  acetic  anhydride  and  solidifies 
on  cooling  to  a  tough,  crystalline  mass,  which  melts  between 
45'— 50". 

Phcnylisosucdnic  acid,  CgH5.CH2.CH(C02H)2.  The  ethyl 
ether  of  this  acid,  which  is  also  known  as  hoizylmalonic  a^cid,  is 
obtained  by  the  action  of  benzyl  chloride  on  sodium  ethyl 
malonate,  as  a  faintly  aromatic  smelling  liquid,  which  boils  at 
300^  The  free  acid  is  readily  soluble  in  water  and  alcohol  and 
forms  asymmetric  crystals,  which  have  an  aromatic  odour,  melt 
at  llT*  and  decompose  into  carbon  dioxide  and  hydrocinnanic 
acid  when  more  strongly  heated.* 

BerizyltaHronic  acid,  CoH5.CH2.C(OH)(C02H)2.  The  ether  of 
bcnzylchloromalonic  acid  is  formed  by  the  action  of  benzyl- 
chloride  on  sodium  chloromalonic  ether  and  is  converted  by 
caustic  potash  into  benzyltartronic  acid.  This  substance  is 
readily  soluble  in  water  and  alcohol  and  crystallizes  in  lustrous 
prisms,  which  melt  at  143°  and  decompose  on  further  heating  into 
carbon  dioxide  and  a-phenyl-lactic  acid.* 

^  Bcr,  DcxUsch,  Chcm.  Ges,  xiv,  873  ;  Ann.  Chcm,  Phurni.  ccxix«  29. 
*  Conrad,  ibid.  cciv.  174. 
'  Ibid.  ccix.  243. 
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Cinnamic  acid  is  always  formed  in  addition  to  the  benzjltor- 
tronic  acid  by  the  action  of  potash  or  baryta :  ^ 

C6Hg.CH2.CCl(C02H),  =  CeH5.CHz=CILC0jH  +  COj  +  Ha 

Be7iz(/ylGyanacetic  acid,  CeH5.CO.CH(CN)C02H.  The  ethyl 
ether  of  this  acid  is  formed  when  a  mixture  of  ethyl  benzoyl- 
acetate  and  an  alcoholic  solution  of  sodium  ethylato  is  saturated 
with  cyanogen  chloride.  It  is  readily  soluble  in  alcohol  and 
alkalis  and  forms  crystals,  melting  at  37•5^  On  boiling  with 
water,  it  decomposes  with  formation  of  cyanacetophcnone.* 


PHENYLBUTYLENES  OR  BUTENYLBENZENES. 

2461  These  bodies  have  not  yet  been  fully  investigated. 

Phenyl-a-butylene,  CgH5.CHrzCH.CH2.CH3,  was  prepared  by 
Perkin  from  hydrocinnamenylacrylic  acid,  CgHg.CHzzCELCH,. 
CHg-COgH,  by  elimination  of  carbon  dioxide.  It  is  a  liquid,  which 
has  a  similar  smell  to  styrolene,  boils  at  186° — 187°  and  forms  a 
dibromide,  which  crystallizes  from  alcohol  in  needles,  melting  at 
67°.^  This  hydrocarbon  is  undoubtedly  identical  with  that  which 
Kadziszewski  obtained  by  treating  boiling  butylbenzene  with 
bromine  and  submitting  the  product  to  distillation.* 

Fara-a-butenylphenyl  methyl  ether,  Coii^iOGlI^CJi^,  is  formed 
wlicn  methylparahydroxyphenylangelic  acid  is  distilled  and  is  a 
well-crystallized  substance,  which  has  an  odour  resembling  that 
of  anethol  (p.  196),  melts  at  17°  and  boils  at  242°— 24-5V 

rhcnyl-^-hitylcne,  CyHg.CHg.CHzzzCH.CH^,  was  obtained  Ly 
Aronlieim  by  the  action  of  sodium  on  a  mixture  of  benzyl 
chloride  and  allyl  iodide,  an  intermolecular  change  taking  place 
just  as  in  the  formation  of  /S-butylcne  from  methyl  iodide  and 
allyl  iodide  (Pt.  III.  p.  164).*^  It  is  also  a  product  of  the  dry  dis- 
tillation of  phcnylhomoparaconic  acid,^  C12H14O4,  and  is  a  liquid, 
boiling  at  176° — 177°.    It  fonns  a  liquid  dibromide,  which  dcconi- 

*  Ann.  Chcm.  Phann,  ccix.  241. 
-  Haller,  CoinpU  Rend.  ci.  1270. 

3  Joum.  Chcm.  Soc.  1877,  ii.  667. 

*  Ber.  Dcutseh.  Chain.  Qcs,  ix.  260. 

^  Perkin,  Jwini.  Chcm.  Soc.  1877,  ii.  661. 

*  Ann.  Chain.  Phann.  clxxi.  226. 
''  Penfield,  ibid,  ccxvi.  124. 
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9es  on  heating  and  yields  naphthalene,  C,gH^,  the  formation  oF  I 
lich  can  reatlily  be  understood,  when  passed  over  heated  lime  | 
L  III.  p.  38).  ' 

Phenylisobutylene,  C,Hj.CH=C(CHg)^  was  prepared  by  Perkin 
m  bfuzaldehyde,  sodium  isobutyrate  and  isobutyric  anhydride.' 
lenylhydroxypivalic  acid,  CflH,.CH(OH)C(CH3)jC02H,  is  the 
Jt  product  and  then  decomposes  into  water,  carbon  dioxide  and 
enyhsobutylcne.^     This  hydrocarbon  is  a   liquid,  boiling  at   I 
4° — 186°,  which  is  oxidized  by  chromic  acid  to  benzoic  and   I 
!tic  acids.     It  forms  a  liquid  dibromide,  which  is  converted  by   I 
oholic  potash  into  phenylhromisohutylene,  C|jHj.CBr^C(CHjJj.   j 
This  liquid  combines  with  bromine  to  form   phenylbrumiao-  I 
'i/lcTW  dibromide,  CoHij.CBrj.CBrfCHj,)^,  whicli  crystallizes  from   I 
'lie  acid  in  plates,  which  resemble  those  of  sublimed  benzoic   I 
d  and  melt  at  G3  5°. 

Ortfia-isobiitenylpheTwl,  OoH,(OH)C,Hj.  is  formed  when  salicyl-  j 
lehyde  is  heated  with  isobutyric  auhydride  and  sodium  | 
butyrate :  ] 

I>CHO  -CO.CH(CH.),  I 

\0H  \CO.CH(CH,),  I 

,CHz=C(CH3)j  I 

C.H,<;  +  CO,  +  HO.CO.CH(CHJ,.  I 

The  product  consists  of  the  isobutyric  ether  of  the  phenol,  | 

lich  is  rea'lily  hydrolysed.     Ortho-isobutenylphenol  is  &  colour-  j 

a  hquid,  which  smells  simultaneously  of  smoke  and  cedar  wood  1 
B  boils  at  223°— 225°. 

'fivra-isdbuienylphenol,  which  has  been  prepared  from   para-  I 

drosybenzaldehyde,   boils  at   230°  —  235°  and    soHdifies  to .  j 

i^tals  in  a  freezing  mixtiirc.      Itjs  methyl  ether  is  formed  in  a  I 

nilar  manner  from  anisaldehyde.     It  smells  like  anethol,  boils  I 

^6" — 237°  and  sohdifies  in  the  cold  to  crystals,  melting  at  9°,'  j 

^nylbviylaie    alcohol,    CoHb.CH(OH)CH,.CHj.CHj.OH,    is  J 

Ided  by  the  action  of  sodium  amalgam  on  a  dilute  alcoholic  | 

!ution  of  be uzoylpropion aldehyde  and  is  a  thick  liquid,  which  1 
ils  at  about  200°  and  is  reconverted   into  tlie  aldehyde  by 

idation.'  J 
'  Jouni.  Chtm.  Sue  isrs,  i 
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PHENYLCROTONIC  ACIDS. 

2462  PJienylmethijlacri/laldehyde,  CgHs.CHzuCCCHjJCHO,  is 
obtained  when  equal  molecules  of  benzaldehyde  and  propion- 
aldehyde  are  dissolved  in  alcohol  and  treated  with  dilute  caustic 

soda: 

vCHg  /CH3 

CeHe.CHO  +  CH.<  =  CeH,.CH=:^<  +  KG. 

\CHO  \CHO 

It  is  a  liquid,  which  smells  like  cinnamaldehyde,  combines 
with  acid  sodium  sulphite  and  phenylhydrazine  and  is  con- 
verted into  the  acid  by  boiling  with  silver  oxide  and  dilute 
alcohol.^ 

Phenylmcthylacrylic  add,  C^^.GSii:C(fil3^G0fi,  which  was 
termed  phenylcrotonic  acid  by  Perkin,  is  formed  when  benz- 
aldehyde is  heated  with  propionic  anhydride  and  sodium 
propionate,*  or  with  acetic  anhydride  and  sodium  propionate* 
and  is  most  simply  prepared  by  heating  benzidene  chloride  for 
8 — 10  hours  to  150'  with  an  excess  of  sodium  propionate* 
(p.  212). 

It  is  also  obtained,  together  with  the  benzyl  ether  of  phenyl- 
isobutyric  acid,  toluene  and  propionic  acid,  by  the  action  of 
sodium  on  benzyl  propionate :  ^ 

CH3  CH3         CH3 


=A 


2  CH2  -t-2Na=  CH,     +  C=CILCeH5  +  CHj-CeHg-HH. 


C02.CH,.C,H5  COgNa    COgNa 

It  is  slightly  soluble  in  water,  readily  in  alcohol,  ether  or 
benzene,  and  crystallizes  in  needles  or  short,  oblique  prisms, 
melting  at  78°.  If  its  solution  in  chloroform  be  treated  with 
petroleum-spirit  and  a  few  drops  of  water,  it  separates  upon 
evaporation  of  the  chloroform  in  diamond- lustrous  needles, 
which  probably  contain  water  (Erdmann).      It  is  only  slowly 

*  Miller  and  Kinkelin,  Ber.  Dcutsck.  CJian.  Gc3.  xix.  625  and  1248. 

^  Jmtrn.  Chan.  Soc.  1877,  i.  391  and  ii.  6G0  ;  Conrad  and  Bischoff,  Ann.  Chan. 
Vharm.  cciv.  188. 
^  Fittig  and  Slocum,  ibid,  ccxxvii.  228. 

*  Erdmann,  ibid,  ccxxvii.  247. 

^  Courad  and  Hodgkinson,  ibid,  cxciii.  314  ;  Conmd  and  Bisclioff,  loc.  cU. 


Ifttile  with  steam  and  boils  at  SS8°.  On  heating  with  a 
ctnre  of  four  volumes  of  sulphuric  acid  and  sis  volumes  of 
s  converted  into  mfihroneiu,  C,gHj(^  au  aromatic  smelling 
fold,  which  boils  at  322'— 323°. 

3  substance,  which  will  be  subsequently  described,  has  the 
[owing  constitution : 

C«H  /  I 

\CH, CH.CH, 


P/ienylisocrotonie  acid,  C„B.^.CH=CR.ClI^COfi,  was  obtained 
by  Perkin,  who  named  it  isopkenylcrotoHw  acid,  by  healing 
bcnzaldehyde  with  succinic  anhydride  and  sodium  succinate,' 
Fittig  and  Jayne  have  found  that  the  chief  product  of  the 
reaction  is  phenyl paraconic  acid,  phenylisocro tonic  acid  being  a 
decomposition  product  of  this.' 

The  reaction  proceeds  in  the  following  maimer : 
Eenzaldehyde  and  sodium  succinate  combine,  in  a  maimer 
similar  to  that  which  occurs  in  the  formation  of  aUlol  (Pt.  II. 
p.  168),  to  form  sodium  phenylitamalate  : 


ft 


COONa 
)  +  CH,.CH,  -  C,H,.0H(OH). 
CO.ONa 


COONa 

I.OH— CH. 

I 


CO.ONa 


The  phenylitamalic  tu:id,  however,  decomposes  immediately 
into  wat«r  and  phenylparaconic  acid,  which  is  simultaneously  a 
liictone : 

ICO.OH                              CO.OH 
0,H,.OH— CH— CH,       -  CM,  CH.CH.CH, 
II                         II 
OH  CO.OH  O CO 

his 


-HjO. 


"his  is  then  decomposed  by  heating  into  carbon  dioxide  and 


plienylisocrotonic  acid,  wliich  L 
from  phenylparaconic  acid ; 


therefore,  moat  readily  prepared 


CO^ 
C,H..CH.CH.CH,  . 
0 CO 

iMrn.  C/um.  Soc.  ls;7,  i.  H 


C.H..CH=CH.CH, 
I 
CO.OH 


+  CO, 


k  Clt^m.  rhar,it.  c. 
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A  small  quantity  of  the  isomeric  phenylbutyrolactone  (Pi  11. 
p.  168)  and  a  little  a-naphthol,  CiJ3Lj(0H.),  are  simultaneously 
formed.! 

Phenylisocrotonic  acid  is  scarcely  soluble  in  cold,  only  slightly 
in  boiling  water,  from  which  it  crystallizes  in  long,  thin  needles, 
while  it  separates  from  carbon  disulphide,  in  which  it  is  more 
readily  soluble,  in  short,  prismatic  crystals.  It  melts  at  86"*  and 
boils  at  302°,  almost  without  decomposition.  On  boiling  with 
dilute  sulphuric  acid,  it  is  converted  into  phenylbutyrolactone.' 
Other  unsaturated  acids  are  also  converted  into  their  lactones  in 
this  way,  the  reaction  corresponding  exactly  to  the  formation  of 
alcohols  from  defines,  e.g.  that  of  trimethylcarbinol  from  isobu- 
tylene.  Hydroxy-acids  are  first  formed  by  the  assumption  of 
the  elements  of  water,  phenylhydroxybutyric  acid  being  formed 
in  the  case  under  consideration,  and  then  immediately  decom- 
pose into  the  lactone  and  water,  provided  that  the  hydroxyl  has 
taken  the  7-position  (Fittig) : 

C^^He.Cn     CH.CH.2  CqB,m.CHJJH.^CH.2 

I  +H,0=  I  I 

CO.OH  OH        CO.OH 

C0H5.CH.CH2.CH2 

I  J         +  H,0. 

O CO 

PJcenyl-a-crotonic  acid  or  Methylatropic  acid  is  formed  when 
sodium  phenylacetate  is  heated  with  paraldehyde  and  acetic 
anhydride ; 

^CH.CHg 

C,H5.CH2.C02H  +  COH.CH3  =  CeHg.Cr  4  H.O. 

It  crystallizes  from  hot  water  in  small  prisms,  melting  at  135^^ 
PJicnyl-a-hydroxyisocrotonic  acid,  CgHg.CH:=CH.CH(OH) 
CO2H.  The  nitril  of  this  acid  is  obtained  when  cinnamaldeliyJe 
is  dissolved  in  a  little  ether,  rather  more  than  the  equivalent 
amount  of  potassium  cyanide  added,  and  concentrated  hydro- 
cliloric  acid  then  gradually  run  into  the  cooled  liquid  ;  *  it  is 
also  formed  when  a  mixture  of  oil  of  cinnamon  and  anhydrous 

^  Fittig  and  Erdmann,  Ann.  Clicm.  Phann.  ccxxvii.  242. 

'^  Erdmann,  ihid.  ccxxvii.  257. 

^  Opjliarolo,  Gaz,  Chim.  Il^l.  xv.  514. 

*  Matsmoto,  Bcr,  Dcutsch.  Chan,  Ocs.  viii.  1145;  Peine,  ihul.  xvii.  2113. 


PnOPIOXCOrMARIN. 


HXDROXYPHENYLCROTONIC  ACIDS. 

yO CO 


Kydrocyanic  add  is  allowed  to  stand.'  It  forms  white,  gnmular 
crj-stals,  melts  at  SO' — 81°  and  is  converted  by  Killing  with 
^lilute  hydrochloric  acid  into  the  acid,  which  crystallizes  from 

It  water  ia  long,  flat  needles,  meltiug  at  115° — 116°. 
2463  Propioncouinarin,  CM^,<i  >CH,  ia  preKirod  by 

\CHz=CH 
aiing  Bodium  salicylaldehyde  with  propionic  anhydride  and 
fma  rhombic  crystals,  which  Hraell  lilte  coumorin  and  melt  at 
vv".  It  boils  at  SdSa"  and  yields  salicylic  acid  on  fusion  with 
potash,  propioncoumaiic  acid  being  first  formed.  Its  derivatives 
resemble  those  of  coumarin  and,  like  this,  it  yields  two  series  of 
substituted  propioncoumaric  acids. 

a-Mfthylpropionctmmanc  acid,  C^^{OC^^G^^.CO^,  forma 
moQosymmetric  crystals,  melting  at  118°,  which  are  reconverted 
into  propioncoiunarin  by  sulphuric  acid. 

^-MHhylprtypioTKOuniaricacid&^sa  crystallizes  in  the  monosym- 
metric  system,  melts  at  107°  and  is  converted  by  sulphuric  acid 
ioto  a  thick,  oily  liquid,* 

Mdhylpropionparacmmiaric  acid  was  obtained  by  Porkin,  who 
Ilea  ted  anisaldehyde  with  sodium  propionate  and  propionic 
anhydride.  It  crystallizes  from  alcohol  in  rectangular  tablets, 
which  melt  at  154"  and  decompose  into  carbon  dioxide  and 
anethol  when  more  strongly  heated." 

^■Mdhylcffii'm.arin,  CioHgO,,  is  formed  by  the  action  of  concen- 
trated sulphuric  acid  on  a  mixture  of  phenol  and  ace  to-acetic  ether; 


CoHX 


,on 


+  CO— CH, 

in,. 


CO.OO.H, 

I 


Ah. 


-fHaOH-nO.CjH^. 


'  Ilnner,  Bcr.  Dmtaeh,  Ckrm.  Oa.  xvii.  EOlO. 
°  rerkin,  Journ.  Chnn.  Hoc  187S,  i.  ;  1881,  i 
»  Ibid.  1877.  i.  411. 
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This  substance  is  very  similar  to  coumarin  and  crystallizes 
from  benzene  in  needles  which  melt  at  125"* — 126°.^ 

MethylcoumaHlic  acid,  CeH^.C20(CHs)C02H-  When 
phenoxylacetoacetic  ether,  obtained  by  the  action  of  sodium 
phenate  on  chloracetoacetic  ether,  is  treated  with  concentrated 
sulphuric  acid,  the  ethyl  ether  of  methylcoumarilic  acid  is 
formed  : 

C,H  /      \CH.C02.C2H5  =  CeH  /   \c.G02.C,H,  +  H,0. 


I  I 

CH3  CH3 


This  body  crystallizes  from  benzene  in  large,  rhombic  tablets, 
melts  at  51^  boils  at  290°  and  is  readily  saponified  by  alkalis. 
The  free  acid  crystallizes  from  alcohol  on  gradual  evaporation  ia 
small,  lustrous  prisms,  which  sublime  when  carefully  heated, 
but  melt  at  188° — 189°  when  rapidly  heated  and  simultaneously 
decompose  into  carbon  dioxide  and  methylcoumar  on  (p.  247), 
which  has  the  following  constitution : 


CH3 


This  boils  at  the  melting  poiut  of  the  acid  and  is  a  liiiuid 
%vlnch  possesses  an  odour  similar  to  that  of  naphthalcue  but 


more  agreeable.^ 


DIHYDROXYPHENYLCROTONIC    ACIDS, 

2464  Homoferulic  acid,  CoH3(OH)(OCH3)CH=iC(CH3)CO,Il 
Propionhomoferulic  acid  is  formed  when  vanillin  is  heated 
Vv'ith  sodium  propionate  and  propionic  anhydride  : 


oca 


C^Ha^OH      +  2CH3.CH,.CO.H  = 

\CHO 
/OCH3 
CcH3^0.CO.CH,.CH3  +  2H2O. 

\CH=zC(CH0CO2H 

^  IVclimann  and  Duisber;,',  Bcr.  DctUach.  Chcin,  Gcs.  xvi.  2127. 
2  llautzricli,  ilid.  xix.  1290. 
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It  crystallizes  from  alcohol  in  needles,  which  melt  at  128° — 
129**,  and  is  converted  by  boiling  with  dilute  caustic  soda  into 
homoferuUc  acid,  which  crystallizes  from  boiling  water  in  flat 
needles,  melts  at  167° — 168**  and  is  resolved  into  iso-eugenol 
^.  199)  and  carbon  dioxide  by  heating  with  lime.  It  is  con- 
certed by  the  action  of  sodium  amalgam  and  water  into  hydro^ 
h^OTnofervlic  acid,  which  separates  from  hot  water  in  crystals, 
oaelting  at  114°— 115^ 

Methylhomoferulic  o/MorlHrMthylhomomffelccuyidyG^EL^^^ 
UH  — C(CH3) COgH,  is  obtained  by  the  methylation  of  homo- 
ferulic  acid  and  crystallizes  in  pointed  needles,  which  melt  at 
140*^— 141V 

,0 CO 

fi-Meihylumbelliferon,  HO.CgH-^  |      ,     is     formed 

^CCCHj) :  CH 

when  a  mixture  of  equal  molecules  of  resorcinol  and  aceto- 
acetic  ether  is  brought  into  five  times  the  amount  of  concen- 
trated sulphuric  acid.  It  crystallizes  from  hot  water  in  lustrous 
needles  and  from  alcohol  in  aggregates  of  prisms,  which  melt  at 
185°  and  sublime  in  small  plates,  when  carefully  heated.  It 
forms  a  yellow  solution  in  dilute  alkalis,  which  shows  a  blue 
fluorescence,  and  this  fluorescence  is  also  shown  by  its  colourless 
solution  in  sulphuric  acid.  Small  quantities  of  resorcinol  can 
therefore  be  detected  by  adding  a  little  aceto-acetic  ether  and 
cold  sulphuric  acid. 

On  fusion  with  potash,  resacetophenone  CgH3(OH)2CO.CH3, 
(p.  60)  is  formed.* 

Nitro-ZS-methylurribelliferon,  G^^>j(NO^OQf  is  obtained  by 
gradually  adding  the  calculated  quantity  of  concentrated  nitric 
acid  to  glacial  acetic  acid  containing  finely  divided  /8-methylum- 
belliferon  in  suspension.  It  crystallizes  from  boiling  glacial 
acetic  acid  in  straw-yellow  needles. 

Amido'/S'inethylumbelliferon,  CiqB,>j(NT[2)0^j  is  formed  by  the 
i-eduction  of  the  nitro-compound  with  tin  and  hydrochloric  acid 
and  crystallizes  from  hot  water  in  yellowish  needles,  which  melt 
at  247**  and  form  a  yellow  solution  in  alkalis.  The  solution  in 
concentrated  sulphuric  acid  has  a  blue  fluorescence,  and  its 
alcoholic  solution  gives  an  intense  green  colouration  with  ferric 
chloride.  If  it  be  dissolved  in  dilute  sulphuric  acid  and  treated 
with  sodium  nitrite,  nitro8(hamid(h/3-methylumhelli/er(m,  CiqHq 

1  Kraaz  and  Tiemann,  Ber.  BetUseK  Chan.  Oes.  xv.  2059,  2070. 
'  Pechmann  and  Duisberg,  zvi.  2119. 
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(N0)(NH^03,is  formed.  Tliis  body  crystillizes  in  yellowish  red 
needles,  forms  a  deep  red  solution  in  alkalis  and  givei 
Liebermann'a  reaction.^ 

^-Methylumbdlicacid,  (HO)jCgH3.C(CH3)=zCH.CO^  ^Vliai 
the  calculated  quantities  of  sodium  and  methylumbelliforon  are 
dissolved  in  metbyl  idcoliol  and  the  aolutioa  heated  with  meUij! 
iodide,  the  methyl  ether  of  /3-methyIumbelliferon  is  fonneiL 
Tliis  is  a  crystalline  substance,  which  melts  at  159"  and  forms  a 
solution  in  sulpbuiic  acid,  which  shows  a  deep  blue  fluoresceDcc. 
On  boiling  with  caustic  potash  solution  of  50  per  cent,  it  ii 
converted  into  methyl- ^-methytumMlk  acitt,  (CH^O)(0H)C,H,. 
C(CHj)r=GH.CO,H,  which  is  insoluble  in  water  and  cryBloUiiM 
from  methyl  alcohol  in  strongly  refractive,  four-sided  tahleta, 
which  melt  at  140"  with  evolution  of  carbon  dioxide,  On 
boiling  with  dilute  acids  it  is  reconverted  into  ;9-methyluinbelli- 
fcron  and  this  change  is  also  brought  about  by  heating  witb 
dilute  ammonia  (Pechmann  and  Duisbei^).  It  decompoees  on 
distillation  into  carbon  dioxide  and  allylresorcinol  methyl  ctlwr 
(Pechmann  and  Cohen). 

Diinethyl-^-Tnethylumhellic  acid,  {GUfi)fi^U3C(C^)=CS. 
COjH.  The  methyl  ether  of  this  acid  is  obtained  by  heating  a 
solution  of  sodium  and  the  monomethyl-compound  in  wood- 
spirit  with  methyl  iodide.  It  is  an  oily  liquid  boiling  at  310°— 
320°.  The  free  acid  ciystallizes  from  dilute  alcohol  in  small 
needles,  which  melt  at  lib".  It  is  oxidized  by  potassium  per- 
manganate to  dimethyl-;S-resorcj  lie  acid  (Pechmann  and  Cohen). 

Metahydroxymdhylcoiimarilic  add,  2CoH3(OH)C,OCCHs)COiS, 
+HjO.  The  ethyl  ether  of  this  substance  is  formed  whea 
resorcinol  and  chloracetoacetic  ether  are  boiled  with  an  alcoholis 
solution  of  sodium.  It  crystallizes  in  needles  which  form  hliiB 
fluorescent  solutions  in  ether  and  the  alkalis.  This  fluorescencft 
disappears  when  the  alkaline  solution  is  boiled,  the  acid  being 
formed.  The  latter  crystallizes  from  hot  water  in  needles,  whidj 
become  anhydrous  at  110°,  melt  at  226'  with  evolution  of  carb<a 
dioxide  and  decompose  when  more  rapidly  heated  into  carl 
dioxido  and  hydroxy methylcoumaron,  which  slightly  resembla 
naphthol'  in  odour  and  crystallizes  from  hot  water  in  needlM 
which  melt  at  00° — 97°  and  become  coloured  green  in  the  air. 

All  these  compounds  give  violet  colourations  on  beating  witi 
sulphuric  acid.* 
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TRIHYDROXYPHENYLCROTONIC  ACIDS. 

2465  v-ZHhydroay-fi-methylcaumarin    or    /S-Methyldaphnetiri, 

yO COv 

(H0)-CeH2v  >,  has  been  prepared  from  pyrogallol 

\C(CH3):CH/ 

and  aceto-acetic  ether  and  crystallizes  from  hot  water  in  needles, 

which  melt  at  235"*.     Its  solution  in  dilute  alcohol  gives  an 

intense  green  colouration   with   fenic   chloride.      It  forms  a 

yellow  non-fluorescent  solution  in  alkalis  and  its  solution  in 

sulphuric  acid  is  also  non-fluorescent.^    I£  it  be  boiled  with 

sodium  bisulphite  solution  until  complete  solution  has  taken 

place  and  be  then  treated  with  ferric  chloride,  the  liquid  is 

coloured  deep  blue,  while  ammonia  and  potassium  ferricyanide 

produce  a  reddish  yellow  colouration*  (p.  255). 

BrDihydroxy-fi-methylcxmrnarin  has  been  prepared  from 
phloroglucinol  and  crystallizes  from  alcohol  in  needles,  which  melt 
at  282** — 284**.  The  alkaline  solution  is  also  non-fluorescent  and 
the  compound  is  therefore  probably  not  the  true  homologue  of 
aesculetin  (p.  256)  (Pechmann  and  Cohen). 

JXhydrtxcyrnethylcumarilic  acid,  2CoH2(OH)2C20(CH3)C02H-f 
HjO,  has  also  been  prepared  from  phloroglucinol.  It  forms 
crystals,  which  become  anhydrous  at  120®  and  melt  at  281°  with 
decomposition.  When  it  or  its  ether  is  heated  with  concen- 
trated sulphuric  acid,  an  indigo-blue  solution  is  obtained.^ 

Scopoletin,  CjoHgO^,  is  a  constituent  of  the  root  of  Scopolia 
faponia,  the  Japanese  Belladonna,^  and  is,  according  to 
Paschkis,*  identical  with  the  "Schillerstoff"  of  the  deadly 
nightshade  (Atropa  Belladonna),  which  was  termed  chrysatropic 
acid  by  Kunz.* 

Scopoletin  crystallizes  from  alcohol  in  needles,  which  are 
only  slightly  soluble  in  cold,  rather  more  readily  in  hot  water, 
melt  at  198°  and  sublime  when  more  strongly  heated.  Its 
solution  has  a  faint  acid  reaction  and  shows  a  blue  fluorescence. 


^  Pechmann  and  Daisberg,  Ber.  DetUsch.  Chem.  Gcs,  xvi.  2127. 
'  Pechmann  and  Ck)hen,  ibid.  xvii.  2189. 

«  Ung,  ibid.  xix.  2934.  *  Eijkman,  ibid.  xvii.  Rcf.  442. 

5  Ibid.  xix.  Rcf.  305.  «  Ibid.  xix.  Ref.  104. 
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Scopolin,  C24Ei^O^^+2BLfi,  occurs  together  with  scopoletin  and 
crystallizes  in  needles,  which  melt  at  218°.  On  continaed 
boiling  with  dilute  sulphuric  acid  it  decomposes  into  scopoletin 
and  glucose : 

Gu^O^  +  2H,0  =  Ci  AoO,  +  2CeHi30e. 

The  root  also  contains  scopolem,  a  poisonous  substance,  which 
is  closely  related  to  atropine. 


KETONES  CioHioO 

2466  Benzalacetone  or  Acctodnnamone,  CeH5.C2Hj.CO.CH5,  is 
formed  in  small  amount,  together  with  other  products  by  the 
distillation  of  a  mixture  of  calcium  acetate  and  calcium 
cinnamate  ^  and  is  also  formed  when  benzaldehyde  and  acetone 
are  heated  with  acetic  anhydride  and  zinc  chloride  for  some 
time.^  It  may  however  be  much  more  conveniently  prepared 
by  the  action  of  very  dilute  caustic  soda  on  an  aqueous  solution 
of  benzaldehyde  and  acetone  :  ^ 

CeHg.CHO  +  CH3.CO.CH3  =  CeH,.CHz=CH.C0.CH3  +ftO. 

It  crystallizes  in  lustrous,  thick,  quadratic  tablets,  melts  at 
41° — 42°,  boils  at  260° — 262°  and  possesses  an  odour  which 
resembles  those  of  coumarin  and  rhubarb.  Applied  to  sensitive 
portions  of  the  skin,  it  produces  an  unpleasant  burning  and 
itching  sensation.  It  combines  with  bromine  to  form  viethyl- 
dihromosfyrolylketoTie,  CgH5.CHBr.CHBr.CO.CH3,  which  crys- 
tallizes from  alcohol  in  short  needles,  and  melts  at  124° — 125" 
with  decomposition. 


KETONES,  CioHjoOjj. 

2467  il/"e/Ayfco?^7?2aryZie^<me,CeH^(OH)CH=CHCO.CH3.  When 
an  aqueous  solution  of  helicin  (Pt.  IV.  p.  288)  is  heated  with 
acetone  and  dilute  caustic  soda  solution,  glucoTnethylcoumarylkx' 
to7ie,  C6H^(O.CeHii06)C2H2.CO.CH3,  is  formed.   This  crj^stallizes 

*  Engler  and  Leiat,  Ber.  DeiUsch.  Chan.  Oes.  vi.  254. 

*  Claisen  and  Claparedc,  ibid.  xiv.  2461. 

'  Claisen  and  Ponder,  Ann.  Chcm.  Pharm.  ccxxiii.  137. 
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I  hot  water  in  yellowish  needles,  which  niclt  (it  192°  mid 
1  converted  by  emulsin  into  methylcoumarylketono.  which 
rstallizes   from   alcohol   iu  long,   white   needles,   melting  at 

I  Methyl/eruloketom,  CoH,(OH)(OCiy  CHr=CH.CO.CH.,.     Tho 

jside  of  thia  compound  is  obtained  by  the  actiou  of  dilute 
mstic  soda  solution  on  glucovanillin  and  acetone,  and  crystal- 
B  from  boiling  water  in  light  yellow  needles,  which  contain 
1  molecules  of  water  and  melt  at  207°.  The  free  metliyl- 
nloketone,  which  is  prepared  from  thia  by  means  of  emulsin, 
^tallizes  in  light  yellow  needles,  which  melt  at  130°  and 
iolve  readily  in  alcohol  but  only  slightly  in  water.* 


KETONIC  ACIDS,  C,oH,0^ 

I  3468  Cinnampl/ormk  acvl,  CnH5,CH=CH.C0.C0jH.  was  first 
"  lined  from  its  nitril,  but  is  more  readily  prepared  by  the 
toon  of  hydrochloric  acid  on  a  misture  of  benzaldehyde  and 
c  acid :  ^ 


3,Hs.CH0  +  CH^.CO.COjH  =  CflH5.CHrrCH.C0.C0,H  +  II^O. 

i  forms  a  syrup  which  dries  to  a  gummy  mass  and  ia  readily 
Komposed  by  alkalis  into  pyroracemic  acid  and  benzaldehyde. 
[  CinnamiilformonUril,  C^U^.Cn=Cn.CO.G^,  is  obtained  by 
lating  cinnamyl  chloride  with  silver  cyanide,  and  crystallizes 
1  ether  in  prisms  or  tablets,  melts  at  1X4° — 115°  aud  is  con- 
i  by  the  addition  of  concentrated  hydrochloric  acid  to  its 
^ution  in  acetic  acid  into  ciitnamylformamide,  CnHj.CjH^.CO. 
O.NHj,  which  crystallizes  from  hot  water  in  small  plates  or 
J8,  melting  at  129°— 130°.* 
[  Bemoylacnjlic  add,  CoHyCO.CHz=CH.COjH,  is  formed  by 
B  action  of  alumiainra  chloride  on  a  mixture  of  benzene  and 
jleic  anhydride,  and  crystallizes  from  hot  water  in  lustrous 
IftiDy  plates,  which  contain  water,  while  it  separates  from 
"  1  needles,  melting  at  09°.  On  heating  with  alkalis  it 
13  resolved  into  acetophenonc  and  glyoxylic  acid,  which  is  then 


t 


TiGmaim  nnd  Keps,  Bcr.  IkttUch.  Cliem.  Get.  r 
Tienuinn,  Md.  xriii,  3492. 
Claisen  and  Clapit^de,  ihiii.  xiv.  217S. 
Clniscn  noil  Antwcikr,  ibid.  xiii.  2Vi3. 
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ETHTLPHENYLACETY-LENE. 


Coumarincarboz-i/lie  acid,  CigHgO,,  is  the  lactone  of  the  un- 
tcDown  bydroxybenzalmalonic  acid,  and  is  formed  by  heating 
^Bolicylaldehyde  with  malonic  acid  and  glacial  acetic  acid 
.  100°: 


i|H.< 


-OH 


GO.OH 
I 


■^CHO      CHj.CO.OH 


=  CaH^• 


-CO 


'\CH=C.C 


It  crystallizes  from  hot  water  in  white  needlos,  which  melt  at 
17'  and  decompose  into  coumarin  and  carbon  dioxide  when 
strongly  heated.' 


HYDROCARBONS  OF  THE  FORMULA,  CaH^.C.H,. 

2470  Ethylphenylacetyhnc,  CuH^.C^CC^Hj,  is  formed  when 
mixture  of  sodium  pbenylacctylene,  ethyl  iodide  and  ether  is 
iated  to  ItO".  It  is  a  strongly  refractive  liquid,  which  has  a 
Kteristic  odour,  boils  at  201° — 203°  and  has  a  sp.  gr.  of 
923  at  21°.  It  combines  at  150°  with  fuming  bydrobromic 
rid  to  form  elhi/lphenytmni/l  bromide,  CgH,.OjHBr.CjH£.  a 
^uid,  which  smells  like  peppermint,  decomposes  on  distilla- 
i  and  is  converted  into  tthylphcnylvinyl  acclaie,  CgHj.C'jH 
XJjHgO)CjHj,  by  lieating  with  silver  acetate  and  glacial  acetic 
rid. 

This  substance  has  a  pleasant  odour,  boils  at  223° — 230° 
iid  on  saponification  yields  ethylpkcnylvinyl  alcohol,  CgHj.CjH 
3H)CjH5.  which  is  also  a  pleasant-smelling  liquid  and  boils 
'  —226°.  Its  constitution  is  represented  by  one  of  the 
lowing  formidte :  ^ 


C,Hs.CH=C(0II)C,H6 


C„H,.C(OH)=CH.CsHs. 


PkenylcTotonykne,  CaH5.CHj.CHC.CHs,  was  obtained  by 
&Tonbeim  by  heating  phenyl-^S-butylene  dibromide  (p.  326) 
»itb  alcoholic  potash.     It  is  a  liquid,  which  boils  at  185° — 190° 

i  does  not  give  a  silver  compound. 


ov  I 
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INDOLS,  CioHuN. 

2471  The  following  have  been  investigated  :*  for  explanation 

of  the  nomenclature  see  page  2G9  : 

Q njT 

Pr2-3-Dunethylmdol,  C^B.^/    >C— CHj. 

Prl'^-2-3-Trimethylindol,   C.H,/  ^C-CH,. 

\N-  CH3 

/C— CH. 

B3Pr-2-Dimethylindol,  CH3.CeH3<     >CH. 

Pr3-Ethylindol,  CeH^/  >CH  ! 

Pr^'Z'Dimethylindol  is  formed  when  methylindolacetic  acid, 
which  is  the  corresponding  carboxylic  acid,  is  heated  and  when 
the  phenylhydrazone  of  methylethylketone  is  heated  to  180' 
with  zinc  chloride.  It  crystallizes  in  small  plates,  smells  like 
indol,  melts  at  106°,  boils  at  285**  and  does  not  colour  a  pine- 
splinter  which  has  been  moistened  with  hydrochloric  acid.  Its 
picrate  forms  red  needles. 

Trimethylindol  is  obtained  by  heating  dimethylindolacetic  acid 
and  is  an  oily  liquid,  which  boils  at  about  280**,  has  only  a  faint 
odour,  does  not  colour  pine-wood  and  also  forms  a  picrate,  which 
crystallizes  in  dark  red  needles. 

BS'rr2'IHvi€thylindol  is  prepared  in  a  similar  manner  to 
methylketol  from  acetoneparatolylhydrazone ;  it  forms  crystals, 
which  melt  at  114° — 115°  and  yields  a  picrate  crystallizing  in 
dark  red  needles  and  melting  at  155°. 

FrS-Uthylindol  is  obtained  by  heating  lactic  acid  with  aniline 
and  zinc  chloride.  It  is  a  light  yellow  liquid,  which  has  a 
faecal  odour,  boils  at  282° — 284°  and  gives  the  pyrrol  reaction. 
The  addition  of  bromine  to  its  solution  in  chloroform  pro- 
duces a  deeply-coloured  solution  resembling  one  of  potassium 
peraianganate.  Its  picrate  is  readily  soluble  in  benzene  and 
is  precipitated  from  this  solution  in  red  flakes,  which  melt 
at  143°.2 

*  -Fischer,  Aim,    Chem.   Pluirm,  ccxxxvi.   216  ;  Degen,  ibid,   ccxxxvi.    151  ; 
Easclien,  ibid,  ccxxxix.  223. 

-  Pictct  and  Duparc,  Bcr,  Dt'utsch.  Chem.  Gcs.  xx.  8415. 
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INDOLCARBOXYLIC    ACIDS   CONTAINING   TEN 

CARBON  ATOMS. 

The  following  members  of  this  group  axe  known : 

yC — CH3 

Skatolcarboxylic  acid,  CeH^<'    ^  C— CO^H. 

C— COgH 
Prl"-2-3-DimethyUndolcarboxylic  acid,  G^RX     >C— CH.. 

\NCH3 


Indoldicarboxjlic  acid,  CgH^— NH 

\CO.H 


B3-Pr2-Methylindolcarboxjlicacid  )  f^■^T  p  tt  ^^CH;.  ^  p^ 
Bl-l'r2-Methylindolcarboxylicacid  J  ^"8-W*i8<NH>^"^^i 


2H 


Skatolcarboxylic  a>cid  is  an  invariable  product  of  the  putrefac- 
tion of  egg-albumen  1  and  appears  to  be  a  normal  constituent  of 
human  urine.'  It  crystallizes  from  benzene  in  odourless  plates, 
which  melt  at  164*'  and  decompose  at  a  higher  temperature  into 
skatol  and  carbon  dioxide.  The  dilute,  01  per  cent,  solution  is 
coloured  cherry-red  by  the  addition  of  a  few  drops  of  pure  nitric 
acid  followed  by  a  small  quantity  of  potassium  nitrite  solution, 
and  a  red  colouring-matter  separates  out  on  standing,  while  a 
purple-red  colouring-matter  is  produced  when  the  solution  is 
mixed  with  an  equal  volume  of  hydrochloric  acid  of  sp.  gr.  1*2 
and  heated  with  a  few  drops  of  bleaching  powder  solution. 
When  ferric  chloride  is  added  to  a  solution  of  skatolcarboxylic 
acid  made  faintly  acid  with  hydrochloric  acid,  an  intense  violet 
colouration  is  produced  even  in  a  solution  containing  only  O'OOl 
per  cent. 

Prl^'2'3'Dimethylindolcarboxylic  acid.  The  ethyl  ether  of  this 
acid  is  obtained  by  heating  the  methylphenylhydrazone  of  aceto- 
acetic  ether  with  zinc  chloride  and  yields  the  free  acid  on  treatment 
with  alcoholic  potash  and  decomposition  of  the  product  with 
dilute  sulphuric  acid.  It  crystallizes  from  hot  alcohol  in  small, 
lustrous,  six-sided  tablets,  which  melt  at  185**  with  partial 
decomposition  and  decompose  at  200** — 205**  into  carbon  dioxide 
and  dimethylindol  (p.  269).» 

^  H.  and  E.  Salkowski,  £er,  Jkutsch,  Chcm»  Ocs.  xlii.  101  ;  xviii.  Ref.  410. 

«  Ibid,  xviii.  Ref.  411. 

•  Degen,  Ami,  Cham.  Phann,  ccxxxvi.  157. 
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Indoldicarhoaylic  acid.  When  metahydrazinebenzoic  acid  is 
treated  with  pyroracemic  acid  in  faintly  acid  solution,  the  cor- 
responding hydrazone,  Ci^^H^jNgO^,  is  formed  and  is  converted 
into  the  ethyl  ether  by  heating  with  sulphuric  acid  and  alcohol 
This  ether,  on  heating  to  216" — 220**  with  zinc  chloride,  yields 
among  other  products  the  mono-ethyl  ether  of  indoldicarboxylic 
acid,  from  which  the  free  acid  may  readily  be  prepared.  It 
crystallizes  from  hot  alcohol  in  fine  needles,  melts  with  evolu- 
tion of  gas  at  250^  carbonization  taking  place  and  a  small 
quantity  of  distillate  being  obtained,  which  appears  to  contain 
indo].^ 

£S-Fr2'M€thylindolcarboocylic  add  has  been  prepared  from 
pyroracemic  acid  paratolylhydrazone  and  crystallizes  from  hot 
water  in  needles,  which  melt  at  227"* — 228"  and  decompose  into 
carbon  dioxide  and  B3-methylindol  at  295" — 240". 

Bl'Pr2'Mcthylindolcarboxylic  a/Ad  forms  needles,  which  melt 
at  170° — 171"  and  only  yield  a  very  small  amount  of  Bl-methyl- 
indol  when  more  strongly  heated  (Raschen). 

*  Rodor,  Ann,  Chan,  Pharm,  ccxxxvL  167. 
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THE  LAURENE  GROUP. 

THE  HYDROCARBONS  OF  THE  FORMULA,  C^^R^^. 

2472  The  first  member  of  this  group  to  be  synthetically  pre- 
pared was  amylbenzene,  which  was  obtained  by  Fittig  and 
ToUens.  The  isomeric  laurene,  after  which  the  group  is  named, 
was  then  obtained,  accompanied  by  other  products,  by  the 
distillation  of  camphor  with  zinc  chloride  (Fittig,  Kobrich,  and 
Jilke). 

PENTAMETHYLBENZENE,  CoHCCHg),. 

This  body  was  discovered  by  Friedel  and  Crafts,  who  obtained 
it,  together  with  other  methylated  benzenes,,  by  the  action  of 
methyl  chloride  on  benzene  and  toluene  in  presence  of  alum- 
inium chloride.^  As  already  mentioned,  the  latter  yields 
orthoxylene,  together  with  a  little  paraxylene  and  still  less 
metaxylene.  On  further  methylation,  the  dimethylbenzenes 
are  converted  into  pseudocumene,  metaxylene  yielding  some 
mesitylene  in  addition.  The  former  of  tliese  then  passes  into 
durene  and  the  latter  into  isodurene,  both  of  which  finally 
yield  pentamethylbenzene  and  hexraethylbenzene,  which  can 
therefore  be  readily  obtained  directly  from  mesitylene.^  The 
methylation  of  benzene  can  therefore  be  expressed  by  the  follow- 
ing diagram,  the  chief  products  being  italicised  (Jacobsen). 

y  Orthoxylene  \ 
T(;//z{^7i€— Paraxylene  — Pseudocumene  -  Durcncs,^ 

\Metaxylene<^  ^Penta-     and 

xMesitylene  -  Isodurene^ 

Hexmethylbenzene. 

'  Ann.  Chim.  Fhys.  [6]  i.  459  ;  Ador  and  Rilliet,  Bcr.  Deutsch.  Chrm,  Qcs.  xii. 
320.  '  Jacobsen,  ibid,  xiv.  2624  ;  xx.  89G. 
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Pentamethylbenzene  crystallizes  in  large  plates,  melts  at  53° 

and  boils  at  229°. 

Bromopentamethylbenzene,  C^riCiH^^,  is  formed  by  the  action 
of  bromine  on  the  hydrocarbon  in  chloroform  solation ;  the  re- 
action is  assisted  by  the  presence  of  a  trace  of  iodine.  It  forms 
white  crystals,  melts  at  163°  and  boils  at  292°. 

Fentamethylsulphonic  acid,  Cg(S08H)(CH3)5,  is  not  formed 
when  the  hydrocarbon  is  agitated  with  sulphuric  acid,  the  pro- 
ducts in  this  case  being  hexmethylbcnzene  and  prehnitene- 
sulphonic  acid  (p.  277).  It  may  however  be  obtained  by  gradually 
bringing  the  hydrocarbon  into  well-cooled  chlorosulphonic  add, 
the  sulphone  being  also  formed.  The  sodium  salt,  C0(SO3Na) 
(CHg)^,  crystallizes  in  tabular  crusts  and  is  only  slightly  soluble 
in  hot  water.  If  it  be  agitated  with  sulphuric  acid  in  presence 
of  petroleum-spirit  until  complete  solution  has  taken  place,  the 
latter  leaves  a  residue  of  pure  pentamethylbenzene  on  evapora- 
tion (compare  p.  275). 

Perttamethytbenzcncsulphonic  chloride,  CJ^O^V){GB^^,  ciya- 
tallizes  from  warm  alcohol  in  small  plates  and  from  ether  in 
large  flat  prisms,  melting  at  82°. 

Fentamethylbenzenesuljphonaviidey  Cg(S02.NH2)(CH3)5,  separates 
from  hot  alcohol  in  large,  flat,  lustrous  prisms,  which  melt  at  186V 

PentamcthylpheTwl,  Cg(OH)(CH3)5,  was  obtained  by  Hofmann 
by  suspending  the  sulphate  of  amidopentamethylbenzene  in  a 
solution  of  potassium  nitrite  and  adding  dilute  sulphuric  acid 
to  the  well-cooled  mixture  until  complete  solution  had  taken 
place.  It  crystallizes  from  alcohol  in  fine  needles,  has  the 
characteristic  smell  of  phenol,  melts  at  125°,  boils  at  267**  and 
is  volatile  with  steam.  Ferric  chloride  produces  no  colouration 
and  caustic  soda  only  dissolves  it  on  warming. 

Pentamcthylphenyl  methyl  ether,  Cg(OCH3)(CH3)5,  crystallizes 
from  alcohol  in  long  needles,  melting  at  63'' — 64.° 

Amidopentamethylbenzene,  Cq(NH^{CS^^,  is  formed  when 
dimethyl-rt-pseudocumidine  is  heated  with  methyl  iodide  to 
240° — 250°.  It  crystallizes  from  dilute  alcohol  in  large  white 
needles,  melts  at  151°— 152°  and  boils  at  277°— 278°. 

Melting-point. 

Methylamidopentamethylbenzene,  C6(CH3)5.NH(CH3) .  60°— cr 
DimethylamidopentamethylbeDzene,  C^(CH3\N(CH3)2.  53" — 54' 
Acetamidopentametbylbcnzcue,  Ce(CH3)5NH(CoH30)  .      213° 

^  J.uobscn,  lirr.  D.-Hfuch.  Chan.  Gcs.  xx.  896. 
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These   compotinds  crystallize  in  needlea;   the  dimetLylated 
e  does  not  cotnbiDe  with  methyl  iocUde  even  at  170°. 

imethylphfnylcarbamiiie,  CJ^NCjiCU^)^,  has  been  pre- 
[  by  heatiag  the  amido-hase  with  alcoholic  caustic  soda 
chloroform,  and  forms  colourless  crystals,  melting  at 
r — 128°,  which,  although  exceedingly  unpleaaaut,  do  not 
less  such  an  overpowering  odour  as  the  more  volatile 
bamiuGS.  When  heated  above  its  melting  point,  it  changes 
h  evolution  of  heat  into  the  isomeric  nitril,  Cj(CN)(CHj)5, 
ich  crystallizes  from  alcohol  in  white  needles,  melting  at 
i'  and  boils  at  290° — 292°.  It  has  been  found  impossible 
»nvert  this  substance  into  the  corresponding  amide  or  acid. 
is  not  attacked  by  sulphuric  acid  at  100°  or  hydrocldoric  acid 
180°,  while  at  250°  it  is  partially  carbonized.  Ou  heating  to 
T — 230°  with  concentrated  hydriodic  acid,  it  is  decomposed 
D  ammonia,  carbon  dioxide  and  pentamethylbenzene,  so  that 
this  respect  it  resembles  the  corresponding  derivates  of 
^uridine  (p,  276). 

~        mcthylphenyllhiocarbimide,    CJ^C^){G'E.^i_,  is   formed, 

;ether  with  the  corresponding  thiocarbaniide  by  the  continued 

i^g  of  the  amido-hase  with  carbon  diaulphide.   The  mustard 

3  over  on  distillation  with  steam.     It  crystallizes  from 

phol  in  needles,  melting  at  86°.' 

feiramethyll>enzciiccarboxylic  acid,  CgH(CHa)jCOgH,  is  formed 

the  oxidation  of  pentaraethylbenzene  with  dilute  nitric  acid 

and  crystallizes  from  alcohol  in  fascicular  groups  of  needles,  which 

melt  at  165°.   On  heating  with  caustic  lime  it  yields  prehnitene, 

its  constitution  being  thug  ascertained.* 

TnvtetkyibcTizencdkaTboTylic  acid,  CgH(CHj)3(C0jH);,  has 
been  obtained  by  the  oxidation  of  durylphenylketone,  CoH(CH3)( 
CO.CpHj,  with  potassium  permanganate  and  crystallizes  from 
water  in  needles,  which  melt  at  210°,  On  heating  the  solution 
of  the  ammonium  salt  with  barium  chloride,  the  compound 
CoH(CH3)3(C'Oj)jBa  +  H^O  is  precipitated  in  fine  needles.^ 

Setuxnepcntacarhorylic  acU,  CbHCCOjH)^  -f  6Hp,  is  formed 
when  finely  powdered  pentamethylbenzene  is  added  to  a  solution 
of  potassium  permanganate  and  the  mixture  allowed  to  stand  for 
a  month.  It  is  left  on  the  evaporation  of  Its  solution  as  an 
amorphous  mass,  which  loses  its  water  on  heating,  then  melts 

'  HolVnaim,  Ber  Dcutxh.  Ckaii.  iJcs.  xviU.  1821. 

'  Guttwhnlk,  ibid.  XX.  3-28fl. 

'  Adotand  Meyer,  Jakrttber.  Vhcm.  1879,  6ft^. 
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and  finally  yields  a  crystalline  sublimate,  a  portion  being  simul- 
taneously carbonized.  It  forms  a  characteristic  calcium  salt, 
(CiiH0i<,)2Ca,  which  crystallizes  very  slowly  in  spherical  aggre- 
gates of  small  needles.  The  salts  of  most  of  the  metals  produce 
amorphous  precipitates  in  a  solution  of  the  acid  neutralized  with 
sodium  carbonate  (Friedel  and  Crafts). 


S-METHYLDIETHYLBENZENE,  CeH3(CHs)(C2H5), 

2473  This  substance  was  prepared  by  Jacobsen,  together 
with  mesitylene,  dimethylethylbenzene  and  a  small  quautity 
of  triethylbenzene,  by  distilling  a  mixture  of  acetone  and 
methylethylketone  with  sulphuric  acid.  It  is  ako  a  constituent 
of  Caucasian  petroleum^  and  is  a  liquid  boiling  at  198°— 200°, 
which  has  a  specific  gravity  of  0879  at  20°.  On  oxidation  with 
nitric  acid  it  yields  uvitic  acid. 

Tribrovwmeikyldiethylbenzene,  GQBT^(CIl^(Cfi^)2i  crystallizes 
from  hot  alcohol  in  fine  needles,  melting  at  206^* 

Diethylbenzoic  acid,  CgH3(C2H5)2C02H,  is  formed,  together 
with  hydrogen  and  benzoic  acid,  when  diethylcarbobenzonic acid, 
CigHigOg,  is  heated  with  caustic  potash  and  is  an  oily  liquid ; 
the  silver  salt  crystallizes  in  small  plates.^ 


THE  DIMETHYLPROPYLBENZENES, 

CcH3(CH3)2C3H7. 

2474  s-Diincthyliyropylhenzene  has  been  prepared  by  Jacobsen 
ironi  acetone  and  methylpropylketone  ;  it  boils  at  21 0**  and  is 
oxidized  by  nitric  acid  to  mesitylenic  acid.* 

Lanrcne  is  formed,  together  with  lower  homologues,  by  tlic 
distillation  of  camphor  with  zinc  chloride  and  boils  at  188°. 

TrihroniolaurcnCy  CgBr3(CH3)2C3H7,  crystallizes  from  alcohol  in 
long  needles,  melting  at  125°.^  It  was  supposed  by  Montgolfier 
that  laurene  was  isomeric  with  cymene  ^  whilst  Armstrong  and 
Miller  considered  it  to  be  identical  with  ethylorthoxyleneJ  lleutcr 

'  Markownikow,  Ann.  Chcm.  Pharm.  ccxxxiv.  107. 

-  lirr.  DciU^ch.  Chcm,  Gcs.  vii.  1430. 

^  Ann,  Clicm.  Phann.  clxxxiv,  172. 

"*  Ber.  Dcutsch.  Chcm.  Gc<f.  viii.  1259. 

*  Fittig,  Kbbrich,  and  Jilke,  An7i.  Chcm.  Phann.  cxiv.  129 

"  Ann.   Chim.   Phys.  [5]  xiv.  91. 

^  Bcr.  Dcutsch.  Chcm,  (fes.  xvi.  225r». 
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has  however  found  that  it  is  a  mixture  of  two  dimethylpropyl- 
benzenes,  which  can  readily  be  separated  by  means  of  their 
sulphonic  acids.  ^ 

a-Zaurene  (C3H7  :  CH3  :  CH5=1  :  3  :  4)  boils  at  190**— 191^ 
18  oxidized  to  paraxylic  acid  by  nitric  acid  and  yields  bromine 
derivatives,  which  all  crystallize  well 

a-Zatirenesulphonic  acid,  GJB^{C^B^){pK^^O^y  forms  well- 
developed,  asymmetric  crystals. 

Sodium  laurencsulphonate,  CnHigSOgNa,  crystallizes  in  large, 
transparent  plates. 

Barium  laurenesulphonate,  {GiiBL^S0^^€i  +  5H,fiy  forms 
long,  six-cornered  crystals. 

a-Laurenesidphouamide,  CuHigSOj-NHg,  crystallizes  in  long 
needles,  which  melt  at  127^ 

fi'Laurene  (1:2:4)  boils  at  184° — 186°,  and  is  oxidized  to 
xylic  acid  by  nitric  acid.  Its  sulphonic  acid  is  liquid  and  forms 
amorphous,  readily  soluble  salts ;  the  sulphonamide  only  becomes 
solid  after  standing  for  weeks. 

Methylpropylhemoic  acid  or  CymcTiccarhoxylic  acid,  0^113(03117) 
(CH8)002H(1  : 4  :  3).  The  nitril  is  obtained  by  the  distillation 
of  sodium  cymenesulphonate  with  potassium  cyanide  and  is 
converted  by  heating  with  alcoholic  potash  into  the  amide,  from 
which  the  acid  may  be  obtained  by  heating  with  hydrochloric 
acid.    The  free  acid  crystallizes  in  fine  needles,  melting  at  63°.* 

Propylorthotoluic  acid  (1  :  4  :  2).  The  nitril  of  this  acid  is 
formed  when  carvacryl  phosphate,  [03H7(OH3)OgH3]3P04,  is 
heated  with  potassium  cyanide.  It  is  an  aromatic  smelling 
liquid,  which  boils  at  244° — 246°.  The  corresponding  acid 
crystallizes  from  dilute  alcohol  in  needles,  melting  at  75°.^ 

Thyniotic  acid,  OeH2(OH)03H7(OH3)002H(2  :  1  :  4  :  3),  is 
obtained  by  passing  carbon  dioxide  into  a  mixture  of  thymol 
and  sodium ;  it  forms  small,  silky  crystals,  which  are  only  sUghtly 
soluble  even  in  hot  water,  melt  at  123°  (Kobek)  and  volatilize 
with  steam.    It  gives  a  deep  blue  colouration  with  feme  chloride.* 

Thymotide,  O^^ifi^.^  corresponds  to  salicylide  (Pt.  IV.  p.  308) 
and  is  formed  when  the  acid  is  heated  with  phosphorus  pent- 
oxide  or  the  potassium  salt  with  phosphorus  pentachloride ;  it 
crystallizes  in  needles  and  melts  at  187°.^ 

'  Renter,  Ber.  Deutsch.  Cfiem.  Oes.  xvi.  624. 

■^  Patemd  and  Fileti,  Gaa.  Chim.  Ital,  v.  80. 

^  Krcysler,  Bcr.  Deutsch.  Chcm.  Gea,  xviii.  1714. 

■*  Kolbe  and  liAuteinanu,  Ann,  Chcm.  Phann.  cxv.  205. 

*  Naj^uet,  Bull.  Soc.  Chim.  iv.  92. 
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Paraihymotic  add  (2:1:4:5).  The  aldehyde  of  this  acid 
is  obtained  by  heating  thymol  with  caustic  soda  and  chlorofonn, 
and  crystallizes  from  hot  water,  in  which  it  is  only  very  slightly 
soluble,  in  long,  silky  needles,  which  melt  at  133^  The  acid 
may  be  obtained  in  a  similar  manner  by  employing  tetracliloro- 
methane  instead  of  chloroform  in  the  reaction.  It  crystallizes 
from  dilute  alcohol  in  broad,  white  plates,  melts  at  \oT  and 
gives  no  reaction  with  ferric  chloride.^ 

Carvdcrotic  add  (3:1:4:2)  has  been  prepared  by  treating 
carvacrol  with  sodium  and  carbon  dioxide,  and  crystallizes  from 
hot  water  in  long,  smooth  needles,  which  melt  at  131"*  (Lustig) 
and  readily  sublime.  It  gives  a  bluish-violet  colouration  with 
ferric  chloride.* 

Paracarvacrotic  add  (3:1:4:6).  The  aldehyde  of  this  acid 
is  formed  when  carvacrol  is  heated  with  chloroform  and  caustic 
soda,  and  is  a  heavy,  oily  liquid,  which  decomposes  on  distillation, 
but  is  volatile  with  steam.  It  is  readily  oxidized  by  exposure 
to  the  air,  more  rapidly  by  a  cold  solution  of  potassium 
permanganate. 

Paracarvacrotic  acid  crystallizes  from  hot  water  in  very  fine 
silky  needles,  which  melt  at  80°,  readily  sublime  and  give  a 
green  colouration  with  ferric  chloride.^ 

Cymenotic  add  (4:1:3:  5),  has  been  prepared  by  the  action 
of  sodium  and  carbon  dioxide  on  meta-isocymophenol  (p.  3U2), 
It  is  only  slightly  soluble  in  hot  water,  from  which  it  crystallizes 
in  long,  fine  needles,  melting  at  147°.  It  gives  a  bluish  violet 
colouration  with  ferric  chloride.* 


METHYLBUTYLBENZENES  OR  BUTYL- 
TOLUENES. 

2475  Meta-isobutyltolncnc,  CgH4(CH3)CH.,.CH(CH3)2,  was  dis- 
covered by  Kelbe  in  spirit  of  resin,^  and  synthetically  prepared 
by  the  action  of  isobutylbromide  on  a  mixture  of  toluene  and 
aluminium   chloride.^      The   butyltoluene,  which    Goldschniidt 

^  Kobck,  Ber.  Deiitsch.  Chnn.  Ocs.  xvi.  2096. 
2  Kekulc  and  Fleischer,  ibid,  vi.  1087. 
^  Lnstig,  ibid.  xix.  11. 

*  Jesurun,  tbid.  xix.  1413. 

*  Kelbe,  ibiil.  xiv.  1240  ;  Kenard,  Ann.  Chim.  Phys.  [6]  i.  250. 
^  Kelbe  and  Baur,  ibid.  xvi.  2559. 


THE  METnTLEUTYI.BENZENES. 


t&iDerl  by  healing  Uobutyl  alcohol  with  toluene  and  zinc 
oride  to  300°,  ia  probably  identical  with  this  substance.' 
[It  ia  extracted  from  resin  spirit  by  converting  the  fraction 
ich  boils  at  190° — 200°  into  the  sulphonic  acids  and  preparing 
i  pure  lead  salt,  whicli  is  then  decomposed  by  heating  with 
nrocbloric  acid.  It  is  a  strongly  refractive  liquid,  which  has  a 
int  odour,  boils  at  18G° — 188°  and  is  oxidized  by  chromic 
i  to  isophthalic  acid. 

Mcta-mhutyltolucTiesidplia'midi,    C^^^{SO^J^'R^{C^^Q^B^, 
lizes  from  water  in   small,  lustrous  plates,  which   melt 
jV4'— 75°. 

UatAnUylorlhoGrmil,  C^^{OW){GB^Q^^,  has  been  obtained 
a  the  following  compound  by  means  of  the  diazo- reaction,  aa 
Jiick  liquid,  which  has  a  faint  aromatic  odour  and  boiU  at 

-23r. 
%-Itobidylorthotuluidine..  CgH3(NHj)CH3.C,Ho(6  :  1  :  3),  is 
1  by  beating  orthotoluidine  hydrochloride  with  isobutyl 
who]  to  200° — 300°,  and  ia  a  pleasantly  aromatic  smelling 
which  boils  at  243°  and  yields  a  diazo-salt,  which  is 
averted  into  meta-isobutyltoluene  by  heati/ig  with  stannous 
boride,* 

wv-lBofmtylorthotohLidijie  (2:1:3),  is  formed  when  ortho- 
aiidine  is  heated  to  280°  with  isobutyl  alcohol  and  zinc 
iride,^  and  is  a  liquid  which  has  a  less  pleasant  odour  than 
■■  preceding  compound,  boils  at  the  same  temperature  and 
■ky  also  be  convei-ted  into  meta-isobutyltoluene  by  the  diazo- 

es  can  easily  be  separated  by  means  of  their  salts  and 
liier  derivatives.  Their  constitution  follows  from  the  facts  that 
e  first  described  forms  a  mustanl  oil,  which  on  heating  with 
nper  yields  the  nitril  of  isobutylorlhotoluic  acid,  05113(0113) 
|ijHj)COjH,  the  free  acid  eorreaponding  to  which  is  converted 
r  oxidation  into  trimelllLic  acid,  and  that  only  two  isomeric 
Ktido-bases  can  be  formed  by  the  reaction  employed  in  their 
^paration. 

t  ParorAtohutyltoluene  also  occurs  in  essence  of  resin  and  is 

'fOTmed,  together  with  the  m eta-compound,  by  the  aluminium 

bromide  synthesis.*     It  is  a,  liquid,  which  has  a  pleasant  smell 

oitd  boils  at  176°— 178° 

'  Ber.  Dmttch.  Clum.  Ota.  it.  1068. 
»  EflVtmt,  jftjAivii.  2317. 
■  Krhtldt,  Und.  xviL  119  ;  EITront,  lae,  ai. 
'  Xrita  vai  Pfeiffer,  tha.  lix.  1723. 
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Para-isobutylioliienesulphaviide  crystallizes  in  large,  vitreous 
plates,  which  melt  at  113°. 

Mcta-isobutylbemoic  acid,  (CH3)2C2H3.CgH^.COgH,  is  formed 
by  the  oxidation  of  meta-isobutyltoluene  with  dilute  nitric  acid, 
the  reaction  being  somewhat  exceptional  inasmuch  as  the  more 
complex  side  chain  is  not  attacked.  It  crystallizes  in  long  brood 
needles,  melting  at  127° ;  on  heating  to  170° — 200°  with  nitric 
acid,  isophthalic  acid  is  formed  (Kelbe  and  Pfeiffer). 

Para'isobuti/lbcTizoic  acid,  which  is  formed  in  a  similar  manner 
from  para-isobutyltoluene,  was  first  synthetically  prepared  by 
Pahl,  who  converted  isobutylphenyl  mustard  oil  into  para- 
isolmtylhenzonitril,  C^Hg.CgH^.CN,  by  heating  it  with  copper 
dust.  The  nitril  is  an  aromatic  smelling  liquid,  which  boils  at 
24f8°  and  is  converted  into  the  acid  by  heating  with  alcoholic 
potash.^  The  free  acid  is  also  formed  when  isobutylformanilide, 
C4Hg.C0H4N(COH)H,  is  heated  with  zinc  dust,*  and  when 
isobutylphenyl  phosphate  is  heated  with  potassium  cyanide.* 
Para-isobutylbenzoic  acid  forms  needles  or  monosymmetric 
crystals,  which  resemble  those  of  calc  spai*  in  shape  and  mek 
at  1G4°.  It  is  oxidized  to  terephthalic  acid  by  potassium  per- 
manganate or  by  nitric  acid  at  170° — 200^ 

Both  these  acids  are  resolved  into  carbon  dioxide  and  i.sobutvl- 
benzene  by  heating  with  lime. 

Para-isolnitylorthohydroxyhcnzcnccarhoxylic    acid,  (CB.^S^^. 
C(.H3(OH)C02H,  is  homologous  with  salicylic  acid  and  is  formetl 
in  a  similar  manner  when  the  sodium  compound  of  isobutyl- 
phenol  is  heated  with  carbon  dioxide.     It  is  scarcely  soluble  i'.i 
cold,  only  slightly  in  hot  water,  from  which  it  crystallizes  in  ven' 
fine,  long,  white  lustrous  needles,  which  are  decomposed  again 
into  isobutylphenol  and  carbon  dioxide  by  heating  to  180° — 190' 
with  hydrochloric  acid.     Its  aqueous  solution  is  coloured  deep 
violet  by  ferric  chloride.     The  methyl  ether  crystallizes  from 
Avoocl-spirit   in  splendid,  monosymmetric   prisms,  melts  at  54" 
and  boils  at  2G6V 

Paraprojryliolicnylacctic  acid  or  Homocuminic  acid.,  CgH^rCjH-) 
CH2.CO2H,  is  a  derivative  of  the  still  unknown  propylethyl- 
benzene.  Its  nitril  is  formed  when  cymyl  chloride  is  heated 
with   potassium  cyanide  and    alcohol,  and    yields   the  acid  on 


^  Bcr.  Dcutsch.  Chcm.  Get.  xvii,  1236. 

-  (tasiorowski  and  Morz,  ibid,  xviii.  1009. 

■'  Kreyslcr,  ibitf.  xviii.  1706. 

**  V.  Dobrzycki,  Joum,  Prakt.  Cliaa.  [2]  xxxvi.  389. 


THE  PEXTTLEEXZEXES. 


Milmg  with  caostic  jwcasli.  Tins  cryssi^jiJXBS  fr.tm  Lcq  -v-ttsr  izi 
Bnall  Deedles,  meltii^  at  5^.^  On  cis^iiitfdiai  irniL  cussar 
ime,  Qidiiiajy  cymene  is  fionndil* 


2476  PeniyR'cnzicnt,  CJEL^Q^jEL^.  his  t»£»2n  <.irvj^i  \t 
ichiainm  hx  the  actiaii  cf  acwinizn  cq  a  XLixrnire  cif  Itsxxr-I 
vomide  and  batvl  bromide.  Ii  is  a  Trsj  pkotSLz.!  *:'y*^"^'y 
iquid,  which  b>iiS  ai  fO«>5* — ^j»1  5*  azii  ba«  *  fijL  sl  <i 
■8602  at  22V 

Tkenylpeniorylic  wnd,  C^Q^COM.  is  f-irrj-ii  -»'2«: 
nnamenylacTYlic  acid.CgHyCH — CH,CH — <?HLOC»  J,  2*  beasctf 
^  160^  with  a  satorated  suhnko  cf  hjiiyjTi'^  aioi  i^  oa»^SLl 
ietic  acid.  It  is  readilT  soluble  ia  tin-  "csaiZ  si'IttS-ts-  ThL  *i£«r 
tception  of  water,  from  which  it  ajsializE^s  -cc:  ovJEixz  ist  ysaassk, 
liich  melt  at  58" — 5&*.* 

PipcrhydronU  acid,  CH.'^       .C^H^X^CO^ is .ilna^z^i  br 

be  long-continued  heating  of  ^tTcrcccpav:  anii  wiiL  hyiLLn, 
nalgam  and  water,  the  Hqnii  leiiiz  k^^pe  iK^xtsai  hj  \lk 
Idition  of  hydrochloric  aci-L  It  nuj  al«i>  1*=^  frrfar=>l  a^. 
)parently  more  readOy,  from  3-t)roc>i>2kT.in>pq;i^nir  ^!3l^  Ii 
ystallizes  from  dilate  aloGphcd  in  anaS,  this  taBu=(2.  wcie£  c^.; 

or.* 

Ami/lhenztne,  QHj.C.H^.CH'CHj^'^  was  fv^par^i  ot  Fhst:^- 
id  Tollens,  who  treated  a  sohnion  cf  acy!  bnciii^  az«i  irx^;- 
inzene  in  benzene  with  sodium.*  A  bei  Jtr  Tvii  a  '^cciiii^fi 
hen  ether  is  used  as  a  diluent  inrtead  o£  \^iLXfs^  'Sc£j:aiiKft 
\  is  also  formed  by  the  action  of  amyi  cL>jciir:  'x^  %  z:J:xr',-7-. 
'  benzene  and  aluminium  chlorHie'  aiyi  is  a  ptn^iaMar.i:  «r.V7v...v/ 
|uid,  which  boils  at  193°  and  has  a  ip.  gr,  cf  v^«>l>  *r.  I^f'. 

Tril/r(mamyP:cn2fiu,  QHjBr^C^H^..  crrait;3Jllz<>i  :.-.  r>i*^>« 
hich  melt  at  liO*  and  are  readHj  i/y-^z/jz  r.  L/;  \J:fk/A  'feif'/ 
id  Fittiff). 


•0/ 


1  Rossi,  ^im.  CXm.  PAatb*.  ^v/)pf.  L  !^. 

-  Paterno,  Bcr.  DcuUtK  Cfcnpu  (.^t^.  iTi;.  fc»f,  :;♦> 

'  Schmnin,  Aniu  Chcvu  Fkana^  *:-.irr^  t^, 

'  Baeyer  and  Jackson,  B^.  Ikmt^tk,  Chgwk^  ^Ut,  tzL,  ',Ti. 

5  Fittigand  Ban,  Ann,  f^kcm.  Fkarm.  *xTri.  :r<, 

«  Ann,  Chem.  Pkarm  cxxiz.  Z/^ ; mxi  ifl* ;  K(^4Ai«i  f/JU^r.  'VW5.  -  /„   |V/ 

"  Fnedcl  and  CnfU,  Amm^  dim,  i%^,  r<J  i,  4^, 
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Amylphenolf  CgH^(0H)C5Hii,  is  formed  when  phenol,  amyl 
alcohol  and  zinc  chloride  are  heated  together  to  180V  and 
crystallizes  from  hot  water,  in  which  it  is  only  slightly  soluble, 
in  long  needles,  melting  at  92° — 93^  It  boils  at  255°  and  yields 
amylphenyl  methyl  ether,  CgH^(OCH3)C5Hn,  on  heating  with 
wood  spirit,  methyl  iodide  and  caustic  potash.  This  ether  is  a 
liquid,  which  boils  at  216"* — 217**  and  is  oxidized  to  anisic  acid 
by  chromic  acid.^ 

Amylamidobenzene,  CgH^CNH^CgHn,  was  obtained  byHofmann 
by  heating  amylaniline  hydrochloride  to  300" — 340®.^  IL  is  also 
formed  when  amyl  alcohol  is  heated  to  270''  with  anilin  and  zinc 
chloride,*  and  is  a  liquid,  which  boils  at  256**— 258**  and  is  con- 
verted by  the  diazo-reaction  into  amylphenol. 

(O'Diethyltoluene  or  Diethylphenylraethane,  CgH5.CH(C^5)j,  is 
formed  by  the  action  of  zinc  ethyl  on  benzidene  dicliloride,^ 
CoHg.CHClg,  and  benzenyl  trichloride,  CgHg.CCl^,  ethylene 
being  simultaneously  formed  in  each  case.^  It  has  also  been 
prepared  by  heating  diethylhomophthalic  acid,  CgH^.C(C^5), 
(COgH^g  with   soda  lime.^      It  is  a  liquid,   which    boils  at 

l78^ 

a-JEthyl-fi-phenylpropionic  acid  or  BenzyUmtyric  aadjC^H^.CH^ 
CH(C2H5)C02H,  is  an  oily  liquid,  which  boils  at  272=  and  is 
formed  by  the  action  of  sodium  amalgam  and  water  on 
plienylangelic  acid.® 

Benzyl  henzylhutyrate,  CeH5.CH2.CH(C,H5)C02.CH2.C8H5,  is 
formed  by  the  action  of  sodium  on  benzyl  butyrate  (Pt.  IV. 
p.  98)  and  is  a  liquid,  which  boils  at  330°— 340^® 

Benzyl  henzylisohutyrate,  CQB.r,.G^o^.G{C}l^^CO^.GR^G,^s^ 
has  been  prepared  in  a  similar  manner  from  benzyl  isobutyTate ; 
it  boils  at  285°  and  is  resolved  into  toluene,  isobutyric  acid  and 
benzoic  acid  on  heating  with  soda  lime  to  200°.^® 

Ethylhydrocarhostyril,  CnHuNO.  Benzylbutyric  acid  yields 
an  oily  nitro-product,  which  is  converted  by  reduction  into 
ethylhydrocarbostyril   (p.   169).      This   substance   forms   small 

'  Liebmann,  Bcr.  Dcutsch,  Chcm.  Gci.  xiv.  1842  ;  xv.  150. 
-  Kreysler,  ibid,  xviii.  1706. 
3  Ibid,  vii.  526. 

*  Merz  and  Weith,  ibid.  xiv.  2342  ;  Calm,  ibid,  xv,  14G2. 

*  Lippmann  and  Luginin,  Zcitschr,  Chcm.  1867,  674. 

*  Dafert,  Monalsh.  Chcin.  iv.  153. 

'  Piilvermaclier,  Bcr.  Dcntsch.  Chem.  Gm.  xx.  2495. 
^  IJacyerand  Jackson,  ibid.  xiii.  115. 
®  Conrad  and  Hodgkinson,  Ann.  Chrm.  Phami.  cxciii.  318. 
*°  Hodgkinson,  Ann.  Chcm.  Pharvi.  cci.  166. 


BUTENYLMETHYLBEXZEyE.  ,-153 

crystals,  meltiDg  at  87*^ — 88°  and  has  the  following  constitution 
(Haeyer  and  Jackson) : 

C«H  /  I 

\nh— CO 

IHfMihyldhylphenylmeihaTUy  C^^.C^yfi^^((JH.^^  is  fonned 
Vy  the  action  of  aluminium  chloride  on  a  mixture  of  benzene 
and  tertiaiy  amjlchloride  or  trimethjlethylene,  and  is  a  liquid, 
which  boils  at  185°— 190^l 


HYDROCARBONS,  C^^R^^.   AND    THEIR 

DERIVATIVES. 

2477  Butenylmeihylbemene,  CH3.CeH^.CH^CH^CH=CH^, 
which  is  also  called  tolylbutylene^  is  obtained,  together  with 
diallyl  and  dixylyl,  by  the  action  of  sodium  on  a  mixture  of 
allyl  iodide  and  metaxylyl  chloride.  It  is  an  aromatic  smelling 
liquid,  which  boils  at  195°  and  forms  a  liquid  dibromide.^ 

Para-isoprapylstyrolene,  (CK^\CH.,Cfi^.CH — CB[y  is  formed 
when  cumenylacrylic  acid,  (CH^2CH.0gH^.C2H2.C02H,  is  heated, 
and  by  the  action  of  sodium  carbonate  on  bromohydrocumenyl- 
acrylic  acid.  It  is  an  aromatic  smelling  liquid,  which  boils  at 
203° — 204°,  a  considerable  amount  of  para-isopropylmetastyrolene 
being  thus  formed  and  left  behind.* 

Para-isopropylstyrolene  bromide,  (01X3)20  H.CgH^.CHBr.CH^Br, 
crystallizes  from  alcohol  in  lustrous  needles  melting  at  71°. 

Para-isopropylmctddyrokney  (O^HiJa,  is  formed,  as  state<l 
above,  by  heating  the  hydrocarbon  for  some  time  to  150°,  or 
when  it  is  exposed  to  the  light  for  one  or  two  months.  Like 
metastyrolene  itself,  it  is  a  vitreous  mass,  which  is  reconverted 
into  para-isopropylstyrolene  by  strongly  heating. 

Pentenylbeiizene  or  Plienylpentylene,  CqHy  OH — CH.OgHy . 
When  bromine  vapour  is  allowed  to  act  upon  pentylbenzene  at 
150°,  the  monobromide,  OgHg.CgHjoBr,  is  obtained  and  decom- 
poses on  distillation  into  hydrobromic  acid  and  pentenylbenzene. 
It  is  a  liquid,  which  boils  at  210° — 215. 

*  Essner,  Bull,  Soc,  Chim,  xxxvj.  212. 

^  Aronheim,  Ber,  DetUsch.  Chem.  Gt8,  ix.  1789. 

'  rerkin,  Joum,  Chem,  Soc.  1877,  i.  401  •,  u.  ftft^. 
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Phenyl pentenyl    dibromidf,    CnH^.C^HuBr^,    fonns  needles 
finiall  plates,  wliich  melt  at  53° — oi",' 

A  mcnyllifmcJieoT  rhcnytamylciu;CJl^.CYL=CU.CK{CU^i 
obtained  hy  Schramm  in  a  similar  manner  from  atujlbriuetie^ 
as  a  liquid,  boiling  at  200'5'' — 201  ■5°. 

Pluuylaviylene  dihromide,  CoHj.CjH^Brj,  is  formed  wleu  tk 
olefine  is  combined  with  bromine  and  also  when  amylbcDKneii 
treated  with  bromine  vapour  at  150°.  It  crystjillizes  from  Int. 
alcohol  in  silky  needles,  which  melt  at  128° — 129°. 

rhenlyamylenglycvl,      C„H5.CU(0H)CH(0HJCH{CH^p 
obtained  by  treating  a  mixture  of  beuzaldoliyde  and  isobtltJ^ 
aldehyde    with    alcoholic    potash    or    sodium    amalgam 
separates   from   bunzenc  in  crystab,  which  have  an 
odour  and  melt  at  81° — 82°> 

rhaiyUthytpfvpyl(m^,C„H,.GH(C,B^Cli=Cn^.Vfheiiik^\ 
phcnylmethanc  is  treated  at  the  boiling  point  with  bromioe,  tb 
lompound  CaH5.CH(CaH5)CHBr.CHs,  is  formed  as  an  ol 
liquid,  the  vapour  of  which  attacks  the  eyes  very  violently,  on 
wliirb  is  converted  into  the  olefine  by  boiling  with  wal«r  ( 
alcoholic  potash.  The  latter  is  a  strongly  refractive,  pliasu 
Bmelliiig  liquid  and  boils  at  173°,  being  partially  converted  iB 
(I'qihcnykthylpropylcJW;  C^H^b'  "^'is  body  boila  at  208°— 21! 
and  does  not  combine  with  bromine,  so  that  it  probably  Las 
following  constitution:' 

CoH,.(C^HJCH.CH.CHj 


C,Hj.(CjHJCH.CH.( 


.CH, 


HYDROXY-ACIDS.  C„Hi,Oy 

2478  Phcnylpropylglycolic  ami,  C,n,CCgH.)CH(OH)CO,H. 
formed  by  the  action  of  hydrocyanic  acid  and  hydrochloiic 
on  cum  in  aldehyde.*  In  order  to  prepare  it,  the  aldehyde 
diluted  with  ether,  the  necessary  amount  of  powdered  potassin 
cyanide  added  and  the  calculated  quantity  of  fuming  liyHi 
chloric  acid  allowed  to  drop  slowly  into  the  well  cocled  mistui 

'  Schmiiim,  Ann.  CIuthi.  Fharm.  ocxviii,  392. 

=  Fossuk,  Himatuh.  Chan.  v.  110. 

»  Dfttutl,  itid.  W.  BV6. 

*  lUftV,  Kcr.  DauUch.  UWn.  U«.  iv;\.  WW,, 


PHENnrLPROPYLGLYCOLIC  ACID.  355 

The  nitril  is  left  after  the  evaporation  of  the  ether  as  an  oily 
liquid,  which  is  converted  into  the  acid  by  the  action  of  cold, 
faming  hydrochloric  acid.*  The  free  acid  crystallizes  from 
vater  in  small,  white  needles,  melting  at  158^ 

Phmylhydracylpivalic  acid,  C«H5.CH(OH)C(CH3)2C02H,  is 
obtained  by  heating  benzaldehyde  with  sodium  isobutyrate  and 
acetic  anhydride  or  isobutyric  anhydride  and  boiling  the  product, 
which  consists  of  acetyl-  or  isobutyryl-phenylpivalic  acid,  with 
haiyta  water.  It  is  only  slightly  soluble  in  cold,  readily  in  hot 
water,  from  which  it  crystallizes  in  feathery  groups  of  needles, 
which  melt  at  134°  and  decompose  at  lOO""  into  carbon  dioxide, 
water  and  butenylbenzene.* 

It  was  stated  in  the  discussion  of  the  formation  of  cinnamic 
acid,  that  phenyl-lactic  acid  is  probably  formed  as  an  intermediate 
product  but  immediately  loses  water.  This  view  is  confirmed 
by  the  formation  of  phenylhydroxypivalic  acid,  which  cannot 
pass  into  a  homologue  of  cinnamic  acid  by  loss  of  water. 


/ 


CH(OH)CH 


8 


Benzylhydroxybutyric  acid,  CoH5.CEL.CEL\^  ,  is 

\CO,H 
formed  by  the  action  of  water  and  sodium  amalgam  on  benzyl - 
acetoacetic  ether  (p.  358).  It  crystallizes  on  the  evaporation  of 
the  alcoholic  solution  in  thin  prisms,  whilst,  when  the  hot  aqueous 
solution  is  allowed  to  cool,  the  liquid  becomes  turbid  and  deposits 
a  precipitate  of  hair  like  needles,  melting  at  152° — 155°.^ 

Hydroxypiperhydronic  acid,  ^i^ifiti  '^^y  ^®  readily  obtained 
by  decomposing  dibromopiperhydronic  acid  with  alkalis  : 


Cr/    \CeH3.CH2.CHBr.CHBr.CH2.C02H  +  H^O  = 
CH^/   ^CeH3.CH2.C(OH)=CH.CH2.C02H  +  2HBr. 

The  hydroxy-acid  thus  formed  passes  immediately,  as  in 
analogous  cases,  into  piperokttonic  acid,  CH202.C(jH3.CH2.CO. 
CH2.CH2.CO2H,  which  crystallizes  from  hot  water  in  long,  tliiu 
needles,  melting  at  84® ;  the  absence  of  an  alcoholic  hydroxyl  is 
proved  by  the  fact  that  the  ethyl  ether  is  not  attacked  by  heating 
with  acetic  anhydride.     On  heating  with  sodium  amalgam  and 

»  riikhl,  Ber.  Deutsch.  Chem,  Oes,  xiv.  1316. 

*  Fittig  and  Jayue,  Aim.  Chcm,  Phann.  ccxvi.   115  ;  Fittig  and  Ost,   ihul, 
ccxxvii.  61.  •  Ehrlichj  ibid,  clxxxvii.  26. 
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water,  it  is  converted  into  hydroxypiperhydronic  acid,  which 
separates  from  ether  or  hot  water  in  lustrous  crystals,  melting  at 
95°.  On  further  heating  or  on  boiling  with  water,  it  is  con- 
verted into  piperhydrolactone,  CijHjgO^,  which  is  also  fomied 
when  the  acid  is  preserved  in  a  desiccator.  It  is  a  clear,  oily, 
tasteless  and  odourless  liquid,  which  has  the  following 
constitution :  ^ 

0 CO 


DIHYDROXY-ACIDS,  CnHiP. 

2479  Only   the   following   derivatives   of   these  bodies  are 
known : 

a-fi-Dihydroocypiperhydronic    acid,    CHg^      ^CeH3.CHj.CH 

(0H)CH(0H).C02H,  has  been  obtained  by  the  action  of  potas- 
sium permanganate  on  yS-hydropiperic  acid.  It  is  readily  soluble 
in  hot  water  and  in  alcohol,  crystallizes  in  radiating  groups  of 
needles,  melts  at  165°  and  is  converted  by  further  oxidation  into 
methylenehydrocafifeic  acid. 

P'y-Dihydroxyjpipcrhydronic     acid,    CHj^f       ^C^Hj.CH^.CH 

(OH)CH(OH)CH2.C02H,  is  formed  by  the  oxidation  of  a-hydro- 
piperic  acid  with  potassium  permanganate  in  alkaline  solution 
and  is  precipitated  by  acids  as  hydroxypiperhydrolactone,  which 
has  the  following  constitution  : 

>0v  .CH.CH(0H)CH2 

CH2<^     ^CgH3.CH2       \q qq/ 

Tliis  substance  is  only  slightly  soluble  in  water,  readily  in 
alcohol  and  separates  on  the  addition  of  petroleum  spirit  to  its 
solution  in  chloroform  in  long,  lustrous  needles,  which  melt  at 
1045".  If  its  solution  in  caustic  potash  be  well  cooled  and 
acidified  with  dilute  sulphuric  acid,  the  dihydroxy-acid  separates 

*  Fittig  and  Weinstoin,  Ann.  Chcm.  Phann.  ccxxvii.  32. 
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t  in  fine, wliite  ciyatals, whicli  maybe  recryatallized  from  luke- 
rm  water  and  melt  at  123°,  decomposiog  simwltaneotisly  into 
ter  and  the  lactone.    It  forma  salts,  which  crystallize  well  and 

)  very  stable.' 


KETONES,  C„H,,0, 

3480  PhmyJHiylhetone,     C.Hj.CO.C.Ha.     is     formed     when 
ipylbenzoylacetic     ether.     CsHj.C0.CH(C3H;)C0j.C,Hj,     ia 
iled  with  alcoholic  potash.     It  is  an  oily,  aromatic  smelting 
uid,  which  boils  at  2S6°— 238°.* 
I'h^nylisolniti/lkctojic,  CoHj.CO.CjH/CH,)^.  was   obtained   by 
T  by  the  distillation  of  a  mixture  of  calcium  benzoate  and 
Icium  valerate,"  wliilc  Perkin  and  Caiman  prepared  it  from 
the  ether  of  isopropylbenzoylacetic  ether.     It  has  also  a  pleasant 
aromatic  odour,  boils  at  227° — 228°  and  is  oxidized  by  chromic 
Acid  tii  benzoic  acid,  isobutyric  acid  and  acetic  acid, 
IJCylykthylkftone,  {CH^^Q^.CO.CMs,  ia  formed  by  the  action 
^alaminium  chloride  on  a  mixture  of  paraxylene  and  propionyl 
loride.     It  ia  a  strongly  refractive,  aromatic  smelling  liquid, 
luch  lias  a  sharp,  bitter  taste  and  boils  at  237° — 238°,* 


DIKETONES,  CnH^.O,. 

[81  Phenylojxtylacetonf.,  C,H5.CHyCO.CHj.CO.CH3.  is  ol>- 
',  when  phenylacctylaceto-acetic  ether,  CaHjCHyCO.CH 
DjCjH5)CO.CH3,  is  boiled  for  some  time  with  water.  It  is  an 
oily  liquid,  which  boils  at  266° — 269°  and  is  tolerably  soluble  in 
hot  water.  If  it  be  dissolved  in  dilute  caustic  soda  and  an  excess 
of  concentrated  caustic  soda  solution  added,  the  sotlium  salt 
separates  out  aa  a  crystalline  precipitate,  while  silver  nitrate 
precipitates  the  compound  CnH,iAgOg  from  the  ammoniacal 
solution  in  white  flocks,  which  rapidly  become  violet  coloured 
"I  the  light.* 

'  Rppl,  Der.  Daitxh.  Cliem.  Oes.  xx.  Hi. 

'  Purkii.  stid  Caiman,  Joum.  Che.,,.  Hoc.  1880.  L  Ifil. 

•  Ami,  Chem.  Phann.  elxii.  153. 

•  Cliiufl  and  VkVeH,  Ber.  DeiOxh.  Chrm.  Of.i.  \\%.  3182, 


358  AROMATIC  COMPOUNDS. 

A  cetophenone-acd(me,C^^.CO.CR2-CH^GO,CH.^t  is  formed,when 
acetopheDone-aceto-acetic  ether,  CeH5.CO.CH2.CH(CO2C2H5)C0. 
CH3,  is  boiled  with  dilute  alkalis.  It  is  a  yellowish  oily  liquid, 
which  decomposes  on  heating  and  is  only  slightly  soluble  in  cold, 
more  readily  in  hot  water. 

AcetopJcenone-acetoodme,  CiiHi20(N0H),  is  obtained  by  the 
action  of  hydroxylamine  on  the  diketone  and  crystallizes  from 
dilute  alcohol  in  long,  white,  lustrous  needles,  which  melt  at 
122° — 123**  and  are  soluble  in  both  acids  and  alkaUs.^  If  the 
ketone  be  heated  with  acetic  anhydride  or  gently  warmed  with 
fuming  hydrochloric  acid,  phenylmethylfurfuran,  C^^R^qO,  is 
formed,  the  ketone  probably  passing  into  the  tautomeric  alcohol, 
which  then  loses  water : 


s 


CHz=C(0H).CH3        CHzzC.CH 

I  =   I       >^        +  H,0. 

CH=C(0H).CeH5        CH=C.CeH5 

Phenylmethylfurfuran  crystalUzes  from  alcohol  in  long, 
lustrous  needles,  which  have  a  faint  odour  of  phenol  and  melt 
at  41°— 42°.  It  boils  at  235°— 240°  and  is  neither  attacked  by 
hydroxylamine  nor  acetyl  chloride.^  It  is  converted  by  the 
action  of  sodium  upon  its  alcohoUc  solution  into phenylmethylteira' 
methylene  oxide,  an  oily,  mobile  liquid,  wliich  boils  at  about  230° 
and  has  the  following  constitution  : 

CHg.CH.CHg 

I      >o 

CH.2.CH.CuIi5 


KETONIC  ACIDS. 

2482  Benzylaceto-acetic  acid,  CH3.CO.CH(CH2.CoH5)C02H,  is 
unknown  in  the  free  state.  Its  ethyl  ether  is  formed  by  the 
action  of  benzyl  chloride  on  sodium  aceto-acetic  ether  and  is  a 
thick  liquid,  which  has  a  faintly  aromatic  odour  and  boils 
at  27G°.3 

'  Paal,  Brr.  Deutsch.  Chan,  Ocs,   xvi.  2865  ;  xvii.  913. 
^  Ihid,  xvii.  2756. 

'  Ehrlicli,  Ann,  Chan.  Pharm.  clxxxvii.  12  ;  Conrad  and  BiscIiofT,  Hid.    cciv. 
180. 
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Dimethylhenzoylacetic  add,  (CH3)2CgH3.CO.CH2.C02H,  has 
)eeii  prepared  by  the  oxidation  of  paraxylylethylketone  with 
x>tassium  permanganate  and  is  slightly  soluble  in  water,  readily 
n  alcohol.  It  crystallizes  from  a  mixture  of  petroleum  ether 
ind  choloroform  in  fascicular  groups  of  large  needles,  which 
nelt  at  132°  (Claus  and  Fickert). 

EthylhenzoylcLcctic  acid  CgH5.CO.CHCC2H5)C02H,was  obtained 
t)y  Perkin,  who  dissolved  1*2  grams,  of  sodium  in  absolute 
dcohol,  added  10  grams,  of  benzoylacetic  ether  to  the  cooled 
solution  and  boiled  the  mixture  with  10  grams,  of  ethyl  iodide. 
The  ether  thus  obtained  was  saponified  with  cold  alcoholic  potash 
ind  the  acid  precipitated  with  dilute  sulphuric  acid.  It  forms 
crystals,  which  melt  at  112° — 11 5°  with  slight  decomposition,  and 
readily  decomposes  in  an  analogous  manner  to  aceto-acetic  ether 
^t.  II.  p.  I75).i 

The  ethyl  ether  is  a  strongly  refractive  liquid,  which  has  an 
iromatic  oilour  and  a  burning  taste,  boils  at  231° — 232°  at  a 
pressure  of  725  mm.  and  may  be  distilled  at  the  ordinary  pressure 
Jmost  without  decomposition  when  pure.^ 

Benzylacetonc-orthocarhoxylic  acid,  CH3.CO.C2H^.CqH^C02H, 
Ls  obtained  by  heating  the  carboxylic  acid  of  benzylaceto-acetic 
3ther,  CH3.CO.CH(C02C2H5)CH2.C6H4.C02H,  with  baryta  water, 
ind  crystallizes  in  fine  needles,  which  are  readily  soluble  in  water 
md  alcohol  and  melt  at  114°.* 

Phenyl-la^mclinic  add,  CeH5.CH(CH2.CO.CH3)C02H,  is  formed, 
when  the  ether  of  phenylacetosuccinic  acid,CeH5.CH(CH3.COCH. 
C02H)C02H,  is  boiled,  and  crystallizes  from  hot  water  in 
Fascicular  groups  of  pinnate  plates,  which  melt  at  126°.* 

Benzoyltrimethylenecarhoxylic  add,  CeH5.CO.C8H^.C02H.  The 
ethyl  ether  is  obtained  by  adding  ethyl  benzoylacetate  to  a 
solution  of  sodium  in  absolute  alcohol  and  then  treating  the 
30oled  solution  with  ethylene  bromide,  the  mixture  being  finally 
[leated  on  the  water  bath  : 

CH2Br  /CO.aH. 

I  +  2CNaH<  =-. 

CH2Br  ^C02.C2H5 

CH2V        .CO.C^H,  /CO.CeH, 

I        >C<  +  CH2<  +  2NaBr. 

GB/     \cO2C2H,  \C02.C2H, 

*  Perkin,  Ber.  Deutsch,  Chan.  Oes,  xvi.  2130. 
'  Perkin,  Joura,  Chcm.  Soc,  1885,  L  240. 

3  Billow,  Ann.  Chan.  Phann.  ccxxxvi.  192. 

*  Weltncr,  Bcr.  Dmtsch.  Chan.  Oca.  xvii.  72  ;  xviii.  790. 
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The  crude  product  is  saponified  with  cold  alcoholic  potash  and 
the  acid  separated  by  sulphuric  acid  and  then  purified  by  con- 
version into  the  sodium  salt  and  reprecipitation. 

Benzoyltrimethylenecarboxylic  acid  is  only  slightly  soluble  in 
water  and  crystallizes  from  ether  in  splendid,  monoclinic  prisms. 
It  can  be  boiled  with  alcoholic  potash  without  imdergoing  de- 
composition. The  ethyl  ether  is  a  thick,  oily  liquid,  which  has 
a  faint  aromatic  odour  and  a  burning  taste  and  boils  without 
alteration  at  280°— 283^ 

The  acid  melts  with  decomposition  at  148*' — 149"  and 
decomposes  at  a  slightly  higher  temperature  into  carbon  dioxide 

and  benzoyltHmethylene  CQH5.CO.CHf 


This  is  an  oily,  aromatic  smelling  liquid,  which  boils  at  239'— 
239*5°  and  combines  with  hydroxylamine  to  form  hemoyU 
trimethylcne-oximey  CgH5.C(NOH)C8H^ ;  this  compound 
crystallizes  from  ether  in  well  formed  prisms,  which  melt  at 
86* — 87°  and  decompose  after  standing  for  some  time  with 
formation  of  a  brown  oiL^ 

Benzaylaceto-acetic  add,  CeH5.CO.CH(C02H)CO.CH3.  This 
diketonic  acid  is  only  known  in  the  form  of  its  ethyl  ether, 
which  is  obtained  by  the  action  of  benzoyl  chloride  on  sodium 
aceto-acetic  ether  and  is  a  thick  liquid,  which  has  a  faint  aromatic 
odour,  decomposes  on  distillation  ^  and  is  resolved  into  carbon 
dioxide,  acetic  acid,  acetophenone  and  benzoylacetone  by  boiling 
with  water  or  alcohol.^ 

Ace tohenzal acetic  acid  or  a-Acetocinnamic  acid  C^Hj.CHzzC 
(CO.CH3)C02H.  The  ethyl  ether  is  obtained  by  heating 
benzaldehyde  with  aceto-acetic  ether  and  acetic  anhydride.  It 
distils  as  an  odourless,  strongly  refractive,  very  thick  liquid, 
solidifying  after  a  short  time  to  a  macrocrystalline  mass, 
which  crystallizes  from  alcohol  in  very  lustrous,  transparent, 
four-  or  six-sided  rhombic  tablets.  It  melts  at  59° — eO""  and 
boils  at  the  ordinary  pressure  with  slight  decomposition  at  295° 
— 297°.  A  trace  of  this  ether  brought  into  sulphuric  acid 
produces  a  light  yellow  solution,  which  becomes  an  opaque  dark 
red  on  heating.  If  it  be  then  poured  into  water,  a  yellow 
precipitate  separates  out,  which  forms  a  violet  solution  in 
caustic  soda. 

*  Perkin,  Journ.  Chcm.  Soc.  18S5,  i.  836. 

^  Bonne,  Jiin.  Chrvi.  Pharm.  clxxxvii.  1  ;  James,  ibid,  ccxxvi.  220. 

'  E.  Fischer  and  Hiilow,  Z»Vr.  Dcutach,  Ch<:m.  Gcs.  xviii.  2131. 
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The  ether  is  also  formed  when  a  mixture  of  benzaldehyde  and 
aceto-acetic  ether  is  saturated  with  hydrochloric  acid  at  0^  Two 
isomeric  compounds,  C13H15CIO3,  are  the  first  products;  these 
decompose  on  distillation  with  elimination  of  hydrochloric  acid 
and  may  be  separated  by  crystallization  from  boiling  petroleum- 
spirit.  The  one  crystallizes  in  prisms,  which  melt  at  40° — 41°, 
the  other  in  small  rhombohedra  or  tablets,  melting  at  71° — 72°. 
Soth  decompose  in  moist  air.  Their  formation  admits  of  a 
simple  explanation.  Benzidene  chlorhydrin  is  first  formed  and 
acts  upon  the  ether : 

.OH  .CO.CHs 

CeH,.CH<         +  CH,< 

\C1  \COo.CoH. 


'2"'^2"6 


.CO.CR 


aH,.CHCl.CH/  ^'      ""    +H,0. 


'6-"6-^"^*''^*-^\ 


COg-CgHg 


Hydrochloric  acid    is    then    eliminated    and  re-added,  the 
isomeric  compound  being  formed  :  ^ 

.CO.CH3  .CO.CH. 

CeH5.CH=zC<  +  HCl  =  CeH..CH«.CCl< 

\CO^C,H,  \C0,.CA 


DIBASIC  ACIDS. 

/CO^H 
2483  DimdhylhomopMhalic  acid,  C^H^^  .  When 

\C(CH3),C0,H 
a   solution   of   homophthaliraide,    caustic  potash   and    methyl 
iodide  in  wood  spirit  is  heated  to  100°,  dimethyl  homophthaU- 
mide  is  formed  and  has  the  following  constitution  : 

C(CH3),C0 


I 


'\ 


CO NH 


This  substance  crystallizes  from  hot  water  in  flat,  foliaceons 
lieedles,  melting    at    119° — 120°.     On  heating    with  fuming 

*  Claisen  and  Matthews,  Ann.  Chem.  Pharm.  ccxviii.  176. 
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hydrochloric  acid  to  230*,  the  anhydride  of  dimethylhomophthalic 
acid  is  formed : 

/C(CH3)2CO  .C(CH3)2C0 

C,H,<  I       +  H,0  =  C^H  /  I      +  NH, 

This  body  separates  from  alcohol  in  flat  crystals,  which  melt 
at  82*5° — 83°  and  dissolve  slowly  in  ammonia.  On  addition  of 
ammonia,  silver  dimethylhomophthalate,  CnHi^AggO^,  is  precipi- 
tated as  a  viscid  mass,  which  becomes  granular  on  boiling.^ 

Methylbenzyhialonic  acidf  CgH5.CH2.C(CBy(C02H)2,  is  formed 
by  the  action  of  methyl  iodide  on  a  solution  of  sodium  and 
benzylmalonic  ether  in  absolute  alcohol  The  ether  thus 
obtained  is  a  mobile  liquid,  which  boils  at  300**  and  is  saponified 
by  concentrated  caustic  potash  solution.  The  free  acid  forms 
crystals,  which  melt  at  135°  and  decompose  at  a  higher  tempera- 
ture into  methylbenzylacetic  acid  and  carbon  dioxide. 

Benzcyylpropionorthocarhoxyli/:  acid,  CO2H.CeH^.CO.C2H4.C02H. 
When  phthalic  anhydride  is  heated  with  succinic  acid  and 
sodium  acetate,  the  double  lactone  of  this  acid  is  formed : 

I         I      +  I  I 

CO— O         CO.OH       CO.OH 

I         }C(         I        +H,0  +  C02. 
CO.O^    \0— CO 

It  crystallizes  from  alcohol  in  fine,  lustrous  needles,  melting  at 
120°.  On  boiling  with  water,  the  acid  is  formed  and  remains  on 
evaporation  as  a  syrup,  which  has  probably  the  composition 
C02H.CgH4.C(OH)2.C2H4.C02H,  and  is  re-converted  into  the 
lactone  by  heating  on  the  water  bath.  If  it  be  extracted  with 
ether  and  the  solution  diluted  with  petroleum-ether,  tlie  benzoyl- 
propionortliocarboxylic  acid  separates  out  in  small,  lustrous,  six- 
sided  prisms,  which  melt  at  137°.  Sodium  amalgam  converts  it  in 
alkaline  solution  into  the  acid,  C02H.CeH,.CH(OH)C2H^.C02H 
which,  however,  loses  water  and  changes  into ])hthalidepropi(jiiic 
acid : 

•^•J-t.-wAA2"^-*-»^2*^^^2' 


CH.CHoCHo.COoH. 
CO.O' ' 


1  r: 


Gabriel,  Bcr,  DcuUch.  Clwm.  Gcs.  xix.  23C3. 
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This  substance  crystallizes  firom  hot  water  in  nacreous  plates, 
melting  at  121V 

On  heating  the  lactone  with  hydriodic  acid  and  phosphorus, 
fhenylbiUyro-orihocarboxylic  add,  COjH.CqH^.CjUo.CO^H,  is 
formed  and  separates  from  the  hot  aqueous  solution  in  small 
{dates,  melting  at  138^—139°.* 

2484  MydHndonaphthericdicarboxylic  acid,  C^H^ :  C3H^(C02H)2. 
The  ethyl  ether  is  formed  by  the  action  of  orthoxylylene 
bromide  on  a  solution  of  sodium  and  malonic  ether  in  alcohol : 

.CH^Br 

^CH^Br 

CeH,<  >C<  +  2HBr. 

The  free  acid  crystallizes  from  water  in  rhombic  plates  or  tablets, 
which  melt  at  199**  and  decompose  at  a  slightly  higher  terapera- 
tare  into  carbon  dioxide  and  hydrindonaphthenemonocarboTtjlic 
acid?  This  is  also  formed  when  aceto-acetic  ether  is  substituted 
for  malonic  ether  in  the  above  synthesis,  and  the  acetyl  deriva- 
tive which  is  formed  decomposed  with  caustic  potash  : 

/CHov       /CO.CHg 
CgH/         >C<  +  2K0H  = 

\CH,/     \COAH5 

CgH  /      *\c/  4  KO.CO.CH.  +  aH..OH. 

It  crystallizes  from  boiling  water  in  fascicular  groups  of 
needles,  which  melt  at  130**  and  are  volatile  without  decom- 
position. It  is  oxidized  by  potassium  permanganate  to  the  acid 
CgH^(C02E[)CO.C02H,  which  yields  phthalidecarboxylic  acid 
on  reduction.* 

.C=:C(CH3)C02H 
Phthalyljpropionic  acid;  CqH/^    >0  ,  is  obtained 

by   boiling  phthalic   anhydride   with   sodium   propionate    and 

*  Rnfler,  Ber.  Deuisch.  Chem.  Oes.  xvii.  2770. 

*  Roeer,  ibid,  xviil  8115. 

3  Baeyerand  Perkin,  ilnd,  xvii.  122. 

*  Scberka,  ibid,  xyiii,  878;  Perkiu,  Joum.  Chnn.  Soc.  \^%%, '\.  1 . 


364  AROMATIC  (X)MPOUNDS. 


propionic  anhydride,  and  crystallizes  from  alcohol  in  needles, 
melting  at  245° — 248^  It  is  converted  into  orthopropylbenzoic 
acid  by  heating  with  hydriodic  acid,  while  boiling  alkalis 
decompose  it  into  carbon  dioxide  and  propiophenonecarboxylic 
acid.^ 

Phenylparaconic  acid,  CnHi^O^,  is  formed,  accompanied  by  a 
little  isophenylcrotonic  acid,  when  benzaldehyde  is  heated  with 
sodium  succinate  and  acetic  anhydride  : 

CH2.CO.OH  XO.OH 

CeH5.CH0  +  I  =  CeHg.CILCHt 


^_/ 

CH2.CO.OH       "'    '  J^"""\CH, 


=  CeH^.CH.CH^ 


O 


CO.OH 
I  +  HA 


CO. 


OH 


The  dibasic  phenylitamcdic  acid  is  first  formed,  but  decomposes 
immediately  into  water  and  its  lactone,  phenylparaconic  acid. 
The  latter  crystallizes  from  hot  water  in  long,  lustrous  needles 
of  the  formula,  4CiiHiqO^  -h  HgO,  which  melt  at  99°,  lose  tbeir 
water  and  then  melt  at  109°.  It  combines  in  the  cold  with 
alkalis  to  form  salts  containing  one  equivalent  of  metal,  while 
salts  of  phenylitamaUc  acid  are  obtained  with  hot  solutions. 
These  yield  phenylparaconic  acid  on  decomposition  with  acids. 
Phenylparaconic  acid  decomposes  on  dry  distillation  into  carbon 
dioxide,  phenylisocrotonic  acid,  phenylbutyrolactone  and  a- 
naphthol.^ 

Benzoyl  succinic  acid,  CgH5.CO.CH(C02H)CH2(C02H).  The 
ethyl  ether  is  readily  formed  by  the  action  of  ethyl  mono- 
chloracetate  on  sodium  benzoylacetic  ether : 

CoH,.CO.CHNa.C02C2H5  +  CH2CLCO2.C2H5  = 

/CH2.CO2.C2H5 


CeH5.C0.CH<  4  NaCl. 

CO,.C,H, 


•\, 


It  is  a  thick,  pleasant-smelling,  aromatic  liquid,  which  boils  at 
260° — 265°  at  a  pressure  of  160  mm.,  and  is  coloured  a  fine 

*  Gabriel  and  Michael,  Ber.  DctUsch.  Clmn.  Gcs.  xi.  1013. 
'  Fittig  and  Jayiie,  Ann,  Ch^m.  Pharm.  ccxvi.  97. 


ret-red  io  alcoholic  eolation  by  ferric  chloride.  When  it 
u  bcHled  with  baryta  water,  benzoic  and  succinic  actds  are 
formed,  while  carbon  dioxide  and  bonzoylpropionic  acid  are 
obtained  by  boiling  with  sulphuric  acid.' 

Beii2o;jlUosuccinie  acid.  0^11^.00.0  Hs.CH(COi,H)y  The  ethyl 
ether  is  obtained  by  the  action  of  benzoylmethyl  bromide  on 
Bodmalonic  ether,  and  b  a  heavy,  yellow,  oily  liquid.  The  free 
acid  crystallizes  from  water  in  spherical  masses  of  small  needles, 
melts  and  froths  up  at  178° — 179°,  and  decomposes  at  a  shghtly 
higher  temperature  into  carbon  dioside  and  benzoyl  propionic 
acid.' 


TRIBASIC    ACIDS. 

3485  BenzylmalomrthocarUrylic  acid,  (00jH),0H.CHj.05H,. 
CO,H.  The  product  of  the  action  of  phthalyl  chloride  on 
fiodmalonic  ether  is  pklhalylmal&nic  ether : 


^tcry 


OClj  +  2NaCH^ 


/OOyCgHg 

\cOj.0,H, 
.CO,.C»Hs 


-O.H,.  ,CO_C,H,  ,K,- 

\_0^  \C0yC^5  \CO^C,H, 


lit  crystallizes  from  ether  in  large,  asymmetric  prisms,  which 
show  a  large  number  of  faces,  have  almost  a  diamond  lustre  and 
melt  at  Vi'S",  It  solidifies  when  pure  in  exceedingly  charac- 
teristic forma;  if  a  small  quantity  he  fuseil  on  a  watch  glass 
and  allowed  to  cool,  the  liquid  commences  to  solidify  at  isolated 
spots  and  aggregates  are  formed,  which  absorb  the  residual 
liquid,  so  that  finally  a  number  of  isolated  masses,  shaped  like 
sea  anemones,  are  formed. 

The  ether  is  decomposed  by  alkalis  into  malonic  acid,  phthalic 
acid  and  alcohol,  while  it  yields  diethyl  benzylmalonorthocar- 
boxylate  on  heating  with  zinc  dust  and  acetic  acid.  This 
substance  gives  on  saponification  benzyhnalonorthocarboxylic 
acid,  which  ciyatallizes  from  hot  water  in  small,  lustrous,  very 
brittle  prisms,  which  melt  at  170°  with  evolution  of  carbon 
dioxide  and  decompose  completely  at  190°  into  this  and 
hydrocinuamocarboxylic  acid. 
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Diethyl  hmzylmalcmorthoMrhoxylaUy  (juOju^^fjHJ^li^Q^^. 
COgH,  which  has  been  termed  benzylnudonic'etfier-orthocarboxylic 
acid  by  Wislicenus,  is  extremely  soluble  in  ether,  freely  in  alcohol 
and  tolerably  in  hot  water,  from  which  it  crystallizes  in  hmr-like, 
pliable  needles,  melting  at  86"*. 

It  is  a  monobasic  acid ;  its  silver  salt  is  energetically  acted 
upon  by  ethyl  iodide  with  formation  of  tridhyl  bemylmalonortk^' 
carhoxylate,  (CgH^  C02)2CH.CH2.CeH4.C02.CjH5,  which  is  a 
thick,  colourless  Uquid,  and  boils  at  250**  at  a  pressure  of  45  miiL* 

Phenylm^rboxysucdnic  acidy  CgH5.CH(CO2H)CH(C02H)^  is 
formed  by  the  action  of  ethyl  phenylchloracetate  on  sodium 
malonic  ether  and  the  saponification  of  the  product  It  forms 
readily  soluble  crystals  and  decomposes  on  heating  into  phenyl- 
succinic  acid  and  carbon  dioxide.* 


ACIDS  OF  THE  COMPOSITION,  CeH^.C^HeCOgH. 

2486  Phenylangdic   acidy   CgHg.CILziCc^  ,  was  ob- 

^CO.OH 

tained  by  Perkin  by  heating  benzaldehyde  with  but3rric  anhydride 
and  sodium  butyrate  to  180°.^  It  is  also  formed  when  acetic 
anhydride  is  employed  and  the  temperature  not  allowed  to  rise 
above  100°;  at  a  higher  temperature  cinnamic  acid  is  formed, 
the  amount  of  this  increasing  with  the  temperature  reached.* 

Phenylangdic  acid  is  only  slightly  soluble  in  water  and  separ- 
ates from  alcohol  in  compact,  transparent  crystals,  which  melt 
at  104°.  Its  chloride  is  a  yellowish  liquid,  which  is  converted 
by  ammonia  into  pJi^nylangclamidCy  CQHyCFr^'C(C2HJC0.NHo. 
This  crystallizes  from  hot  alcohol  in  prisms,  melting  at  128°. 

Cinnamenylpropionic  acidy  CeHg.CH — CH.CH2.CH2.C02li 
was  prepared  by  Perkin,^  who  named  it  hydrocinnamenylacrylic 
acid,  by  the  action  of  water  and  sodium  amalgam  on  cinnanienyl- 
acrylic  acid  (p.  3C9).  It  is  precipitated  from  solution  in  alkalis  by 
liydrochloric  acid  as  an  oil,  which  solidifies  in  a  freezing  mixture, 
or  at  the  ordinary  temperature  in  contact  with  a  portion  of  the 

'  "Wislicenus,  Ann.  Chcm.  Pharm.  ccxlii.  23. 

^  Spiegel,  ibid,  ccxix.  32. 

*  Joicrn.  Chcm.  Soc.  1877,  i.  393. 

■*  Fittig  ami  Slocum,  Ajih.  Chnn.  Plumn.  ccxxvii.  r>.3. 

^"  Jonrn.  Chcm.  .Soc.  1877,  i.  '105. 
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previously  solidified  acid,  and  crystallizes  in  large  plates,  which 
melt  at  28® — 29**.^  It  combines  with  bromine  and  hrdrobromic 
acid,  is  not  acted  upon  by  sodium  amalgam  and  is  reduced  to 
phenylpentylic  acid  by  heating  with  hydriodic  acid. 

a-ITydropipericacid^CH/^   \c^CHyCHz=CH.CHj.CO.H, 

was  obtained  by  Foster,  who  dissolved  piperic  acid  in  caustic 
potash,  heated  the  solution   on  the  water  bath  with  sodium 
amalgam  and  added  hydrochloric  acid  from  time  to  tima^     It 
was  then  further  investigated  by  Fittig  in  conjunction  with 
itielk,'  Remsen,*  and  BurL^     The  latter  obtained  an  isomeric 
acid  by  this  means  which  had  not  been  previously  observed,  and 
^^hich  is  only  formed  when  the  solution  is  kept  strongly  alkaline ; 
sufficient  hyrochloric  acid  must  therefore  be  added  in  the  pre- 
paration of  the  a-acid  to  keep  the  solution  always  faintiy  alkaline. 
The  pure  compound  forms  large,  well  developed  crystals,  which 
melt  at  78**,  and  are  slightly  soluble  in  water,  readily  in  alcohol. 
It  is  not  further  reduced  by  sodium  amalgam  and  water,  but 
combines  with  bromine  to  form  dibromopiperhydronic  add,  CH^ 
z=:02.C6H3.CH2.CHBr.CHBr.CH2.C02H,  which  separates  froin 
benzene  in  crystals, melting  at  140°*     Potassium  permanganate 
oxidizes  a-hydropiperic  acid  to  piperonal,  piperonylic  acid  aud 
hydroxypiperhydrolactone  (p.  356). 

13-m/dropiperic  cund,CB^^<(     >CeHs.CH2.CH2.CHziCaC02H, 

is  not  only  formed  as  described  above,  but  also  when  the 
a-acid  is  heated  with  caustic  soda  for  some  time.  A  hydroxy- 
piperhydronic  acid  is  probably  first  formed,  in  an  analogous 
manner  to  the  formation  of  hydracrylic  acid  from  acrylic  acid,  but 
this  loses  water  at  the  moment  of  liberation  from  its  sodium  salt 
and  the  position  of  the  double  linking  is  thus  changed  (Fittig  and 
Weinstein)  : 

CH,<      >C.H3.CH».CHLCH(0H:)CHij.C0jH  = 


.0. 


CH,<^   '>C.H..CH,.CHo.CHr::CH.CO,H  +  H,0. 


^  Baeyer  and  Jackson,  Bcr.  DmUseh.  Chcin.  Oes,  xiii.  122. 
2  Ann.  Ch4^n.  Pkarm.  cxxiv.  115.  '  Ibid.  clii.  56. 

^  Ibid.  clix.  160.  *  Ibid,  ccxvi.  171. 

^  Fittig  aud  Wciustein,  ihiil.  ccxxvii.  33. 
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It  crystallizes  from  alcohol  in  needles,  melting  at  ISr,  and 
combines  with  hydrogen  to  form  piperhydronic  acid  (p.  351), 
but  does  not  combine  with  bromine,  which  only  yields  substitu- 
tion products.  It  is  oxidized  to  dihydroxypiperhydronic  acid  by 
potassium  permanganate  (p.  356). 

Bromo-^-hydropiperic  acid,  CH20.CgH2Br.C^Hg.COjH,  cry- 
stallizes from  benzene  in  small,  striated  plates,  melts  at  170' 
— 171°  and  is  converted  into  bromomethylhydrocaffe'ic  acid  by 
potassium  permanganate. 

MethyleTiedioxyphenylangelic  acid,CIl2\      \C^'H^CT3izC{Cfi^ 

COjH,  is  formed  when  piperonal  is  boiled  with  butyric  anhydride 
and  sodium  acetate.  It  crystallizes  frt)m  alcohol  in  long,  matted 
needles.^ 


COUMARINS,  CiiH  oO,. 

XHzzC— CjH, 
2487  Mhylcoumarin,  C^H^^  |  ,  was  obtained  by 

^O CO 

Perk  in,  who  named  it  hUyric-acid-cauniarin  by  heating  sodium 

salicylaldehyde  with   butyric   anhydride.      It  forms  monosym- 

inetric  crystals,  which  sin  ell  like  couraarin,  melts  at  70"* — TT, 

boils   at  299°  with  slight  decomposition  and  is  converted  by 

boiling  with  caustic  potash  into  hityrocoicmaric  acid,  CgH^(OH) 

CH=iC(C2H5)C02H,  which  crystallizes  from  dilute  alcohol  in 

flat  prisms  and  melts  at  174°  with  decomposition.^ 

.C(CH3)=CH 

Dimcthylcoiunariny  CH3.CgH3<^  |     ,  is  formed  by  the 

\o CO 

action  of  sulphuric  acid  on  a  mixture  of  paracresol  and  aceto- 

acetic  ether  and  crystallizes  from  dilute  alcohol  in  long,  strongly 

refractive  needles,  melting  at  148°.^ 

/Ct"CH3 
Dimethylcouma'i^ilic  acid,  CH3.CgH3'v        ^C.COgH,  is  obtained 

\o/ 

by  the  action  of  hot,  alcoholic  potash  on  bromodimethylcoumarin 
(p.  246).     It  crystallizes  from  alcohol  in  short  prisms  or  tablets 

^  Lorenz,  Ber,  DciUsch.  Cheni.  Grs.  xiv.  785. 

^  Ann,  Chan,  Pharm.  <xlvii.  :i33  ;  cl.  84  ;  Jonrn.  Chein.  Soc  1881,  i.  439. 
^  von  Pechmann   an<l    Duisborg,   Bcr.    DexUnch,   CJum,    Gca.   xvi.   2119  ;    von 
rechmaim  and  Cohen,  ibid.  xvii.  2187. 
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-which  melt  at  224** — 225^  Its  ethyl  ether  is  analogous  to  that 
of  the  dimethylcoumarilic  acid  (p.  332),  which  has  been  prepared 
from  paracresol  and  ethyl  monochloraceto-acetate,  melts  at  bo"" 
and  boils  at  298°— 300^^ 


HYDROXYCOUMARINS,  C^^U^fi^. 

yC  (CH3)zzC.CH3 
2488  Dirnethylumbelliferon,  CgH3(0H)<^  I         ,     is 

\0 CO 

formed  by  the  action  of  sulphuric  acid  on  a  mixture  of 
resorcinol  and  methylaceto-acetic  ether.  It  crystallizes  from 
wood-spirit  in  needles,  which  have  a  very  high  refractive  index 
and  melt  at  256^  Its  solutions  in  sulphuric  acid  and  the  alkalis 
are  almost  colourless,  but  show  a  distinct  blue  fluorescence.^ 

.C(CH8)=CH 
Ilomomethylunibelliferon,   CH8.CgH2(OH)<;  |    ,  has 

\0 CO 

been  prepared  from  orcinol  and  aceto-acetic  ether,  and  crystal- 
lizes from  alcohol  in  needles,  which  melt  and  partially  sublime 
at  248° — 250°.  It  forms  yellow,  nonfluorescent  solutions  in 
sulphuric  acid  and  the  alkalis.^ 


ACIDS,  CeHg C.H.COaH. 

2489  JPfienylbutinyl€arb(xcylic  add,  CeHgCHrrCH-CHzziCH. 
COjH,  was  obtained  by  Perkin,  who  named  it  dnnamenylacrylic 
add,  by  boiling  cinnamaldehyde  with  sodium  acetate  and  acetic 
anhydride.*  When  a  mixture  of  cinnamaldehyde,  malonic  acid 
and  glacial  acetic  acid  is  heoXed,  phenylhiUinedicarboxy lie  add, 
C6H5CH=CH.CHz=C(C02H)2,  is  formed.  This  substance 
« crystallizes  in  needles  and  decomposes  on  heating  to  210**  into 
carbon  dioxide  and  phenylbutinylcarboxylic  acid.^  Acetone 
condenses  with  cinnamaldehyde  in  presence  of  dilute  caustic 
soda  solution  to  form  phcnylbutinylmeihylketoney  which  crystallizes 

^  Hantzsch  and  Lanp^,  Ber,  Deutseh.  CJiem.  Oes.  xiz.  1298. 
^  V.  Pechmann  and  Duisberg,  iWd.  xvi.  2127. 

'  T.  Pechmann  and  Cohen,  ^id.  zvii.  2189  ;  Cohen,  Inaugur.- Dissert,,  Munich, 
1884. 

*  Joum.  Chem,  Soc.  1877,  i.  403.  »  Stuart,  ibid.  1886,  i.  865. 

VOL.   III. — PART  V.  ^  1i 
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in  rhombic  tablets,  melting  at  68**,  and  decomposes  on  heating 
with  an  alkaline  solution  of  sodium  hypochlorite  into  chloioform 
and  the  acid :  ^ 

CeH5.CHzrCH.CHzzCH.CO.CH3  +  3C10H  = 
CeH5CHz3CH.CHzzCH.CO2H  +  CHCI3  4  2H,0. 

It  crystallizes  from  alcohol,  or  better  from  petroleum  ethier, 
in  thin  tablets,  melting  at  166^ 

Piperic  acid,  Ci^Hj^^O^,  was  discovered  by  v.  Babo  and  Keller, 
who  found  that  the  pipeline  which  is  contained  in  pepper,  decom- 
poses on  boiling  with  alcoholic  potash  into  piperic  acid  and  the 
volatile,  strongly  basic  piperidine,*  the  reaction  proceeding 
according  to  the  following  equation  (Strecker)  :  * 

Ci^Hj^NO,  +  H,0  =  CijHjoO,  -h  C^H^.N. 

Piperic  acid  is  almost  insoluble  in  water  and  crystallizes  from 
hot   alcohol  in  long,  yellowish,  matted  needles,  which  melt  at 
216° — 217**  and  sublime  with  partial  decomposition  at  a  sUghtly 
higher  temperature.*   The  constitution  of  this  body  has  only  been 
very  gradually  ascertained.     Strecker  found  that  the  acid  is 
monobasic  and  is  decomposed  by  fusion  with  caustic  potash  into 
protocatechuic  acid,  oxalic  acid  and  acetic  acid,®  while  Foster 
showed  that  it  combines  with  hydrogen  to  form  hydropiperic 
acid,  which  is  also  monobasic  (p.  3G7).      Fittig  and  Mielck  then 
proved  that  the  two  oxygen  atoms,  which  are  present  in  addition 
to  those  of  the  carboxyl  group,  are  not  contained  in  the  form  of 
hydroxyl,  methoxyl  or  an  homologous  group.     It  is  converted 
by  oxidation  with  potassium  permanganate  into  piperonal  and 
piperonylic  acid,  the  investigation  of  which  led  to  the  following 
formulae,  which  were  subsequently  confirmed  by  the  synthetical 
preparation  of  the  substances  in  question  :  ^ 

(  CHO  (  COgH 

It  was  further  observed  that  piperic  acid  combines  with  four 
atoms  of  bromine,  and  the  following  constitution  was  therefore 
ascribed  to  it : 

CH2/   \CeH3.CH=z:CH.CHzzCH.C02H. 

^  Diehl  and  Einhorn,  Ber.  Deutsch.  Chem.  Ges.  xviii  2324. 

-  Jahresber.  Chem.  1857,  413.  »  Ann,  Chem.  Pharm.  cv,  217. 

*  Fittig  and  Mielck,  ibid.  clii.  25.  *  Ibid.  cxviU.  250. 

«  Fittig  and  Remscn,  ibid.  clix.  129 ;  clxviii.  93. 
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Since,  however,  the  constitution  of  a-hydropiperic  acid  has  now 
T>een  ascertained  with  considerable  accuracy,  the  formula  given 
above  must  be  rejected.  It  is  known  that  acids  of  this  class,  such 
as  /9-hydropiperic  acid  for  example,  combine  more  readily  with 
hydrogen  the  nearer  the  double  linking  is  to  the  carboxyl  group, 
and  the  constitution  of  piperic  acid  is  therefore  most  probably 
represented  by  the  formula  : 

Cn^/  Nc«H3.CH2.CHzz£!=CH.C02H. 

Ethyl  pipercUe,  (CH202)CaH3.C4H^.C02.C2H5,  is  formed  when 
piperic  acid  is  heated  with  ethyl  iodide  and  caustic  potash.  It 
crystallizes  from  alcohol  in  large,  yellowish,  transparent,  lustrous 
plates,  melting  at  77* — 78^ 

Tetrahromopiperhydronic  add,  (GUfi^CQ^^.C^'H.^BT^.CO^Bi,  is 
obtained  by  the  action  of  bromine  on  piperic  acid  in  presence  of 
carbon  disulphide,  and  is  a  crystalline  powder,  which  melts  at 
160* — 165"*  and  decomposes  energetically  at  the  same  time. 
On  boiling  with  water  or  on  dissolving  in  cold  sodium  carbonate 
solution,  dibromopiperinide,  C^fiJBrfi^y  is  formed,  which  crystal- 
lizes from  dilute  alcohol  in  lustrous  prisms,  melting  at  ISG"",  and 
is  converted  by  boiling  with  sodium  carbonate  solution  into 
hramohydroxypiperinide,  CigH^BrOg.  This  substance  separates 
from  alcohol  in  monosymmetric  crystals  and  decomposes  on 
further  boiling  with  alkalis  with  formation  of  piperonal.^  The 
constitution  of  these  compounds  is  probably  expressed  by  the 
following  formulse : 

Dibromopiperinide. 

CHj/   \C-H3.CH».CH.CBr=CBr 
\0/  I  I 

O CO 

Bromohydrozypiperinide. 

CH,<      >CBH,.CH».CH.CBn=C.OH 
\0/  I  I 

O CO 

^  Fittig  and  Mielck,  Ann.  Chcm,  Pharm,  olxxii.  134. 
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INDOL    DERIVATIVES    CONTAINING    ELEVEN 

ATOMS   OF  CARBON. 

2490  PrZ-^'Mdhykthylindol,  CeH.<     ^C.CH,,    is    formed 

when  methylpropylketone  hydrazone  is  heated  with  zinc  chloride, 
and  is  an  oily  liquid,  which  boils  at  291** — 293°.  Its  picrate 
crystallizes  from  benzene  in  fine,  dark  red  needles. 

Acetylmethylketol  is  obtained  when  methylketol  is  heated  with 
sodium  acetate  and  acetic  anhydride,  in  a  similar  manner  to 
pseudo-acetylpyrrol  (Pt.  II.  p.  611). 

.CH  /CO.CH. 

CeH  /  >C.CH3  +  0< 

\nh  \CO.CH3 

•C.CO.CHg 
CeHZ  >C.CH3  +  HO.CO.CH3. 

It  crystallizes  from  benzene  in  colourless  needles,  melting  at 
195° — 196°,  and  forms  a  hydrazone.^ 

•C — CH2.  COjH. 
rr2-S-Methylindolacciic  acid,  CqH^^     ^C.OH^         ,  has  been 

obtained  from  Isevulinic  acid  liydrazone  and  is  slightly  soluble 
in  hot  water,  readily  in  alcohol.  It  separates  from  acetone  i»' 
crystals,  which  show  a  large  number  of  faces,  melt  at  195° — 200" 
with  energetic  evolution  of  carbon  dioxide  and  decompose  com- 
pletely on  heating  into  this  and  Pr2-3-diraethylindol  (p.  340). 
It  does  not  give  the  pine- wood  reaction,  but  fonus  a  picrato, 
which  crystallizes  in  dark  red  needles. 

PrV-2-2-Dimcthylindolac€tic     acid,     G^\\     ^C-CH, 

\N.CH3 

has  been  prepared  from  methylphenylhydrazine  and   laBvulinic 

acid,  and  crystallizes  in  fine,  colourless  plates,  which  melt  at 

about    180°   and   decompose  when    more  strongly  heated  into 

carbon  dioxide  and  PrP-2-3-trimethylindol.    The  picrate  forms 

red,  feathery  aggregates.^ 

*  JackHon,  Bcr.  DctUsch.  Chem.  Ges.  xiv.  879  ;  E.  Fischer,  Ann,  Ckem.  Pharm. 
cxlii.  378.  '^  Degen,  ibid,  ccxxx\'i.  151 
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MELLITENE  GROUP. 

2491  The  first  compound  of  this  group  which  was  known  to 
chemists  was  mellitic  acid,  and  the  corresponding  hydrocarbon 
was,  therefore,  named  mellitene. 


HYDROCARBONS,  C^^R^,  AND  THEIR 

DERIVATIVES. 

HEXMJErrHTLBENZENE  OR  MeLLITENE,  Ce(CH3)g. 

This  substance  was  first  obtained  by  Hofinann,  together  with 
other  products,  by  heating  trimethylphenylammonium  iodide  to 
330**.*  He  also  found  that  it  is  formed  when  xylidine  hydro- 
chloride is  heated  to  250° — 300°  with  wood-spirit.*  Lebel  and 
Greene  obtained  it  in  small  quantity,  accompanied  by  other 
products,  by  heating  wood-spirit  strongly  with  zinc  chloride,  and 
the  latter  chemist  prepared  it  in  the  same  way  from  acetone.^  It 
was  prepared  in  larger  quantity  by  Crafts  and  Friedel  by  the 
action  of  methyl  chloride  on  a  mixture  of  aluminium  chloride 
and  benzene  or  toluene.*  The  polymerization  of  crotonylene, 
CH3.C^C.CH3,  to  hexmethylbenzene,  which  is  brought  about 
by  agitation  with  sulphuric  acid,  is  especially  interesting.^  Its 
formation  from  durene  has  already  been  mentioned  (p.  343). 
It  is  remarkable  that  both  mellitene  and  trichloromesitylene  are 
formed  when  methyl  chloride  is  passed  into  a  heated  mixture  of 
orthodichlorobenzene  and  aluminium  chloride.  The  chlorine  is 
probably  replaced  by  the  aluminium  chloride  residue  and  then 

*  Bar.  DmUch.  Chem,  Ges.  v.  720. 
'  Ibid.  xiii.  1729. 

'  Compt.  Rend.  Ixxxvi   260  and  930. 

♦  Ann.  Chim.  Phijs.  [6]  i.  459. 

»  Ber.  Deutsch.  Chem,  Gcs.  xiv.  2073. 
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forms  substitution  products  with  the  mesitylene  which  is  also 
formed  in  the  reaction.^ 

Mellitene  is  readily  soluble  in  hot  alcohol  and  crystallizes  iii 
flat  prisms  or  rhombic  tablets,  melts  at  IG^"",  boils  at  264°,  and, 
since  it  does  not  form  a  sulphonic  acid,  is  insoluble  in  sulphuric 
acid.  It  can  therefore  be  readily  separated  from  pentamethyl- 
benzene.  On  heating  to  200**  with  aluminium  chloride,  penta- 
methylbenzene,  durene,  isodurene,  mesitylene,  pseudocumene, 
metaxylene  and  very  small  quantities  of  toluene  and  benzene 
are  formed,  these  being  obtained  in  larger  amount  ivhen 
hexmethylbenzene  is  heated  with  aluminium  chloride  in  a 
current  of  hydrochloric  acid.* 

It  combines  with  picric  acid  to  form  the  componnd 
Cg(CH3)g  +  C^K^^ifO^fi,  which  crystallizes  in  golden  yeflow 
flakes,  melting  at  168*— 169^ 

Mellitone  hexcMoride  or  JuxchhramelHtene,  Cf^{CTljOl\,  is  formed 
when  the  hydrocarbon  is  heated  with  phosphorus  pentachloride. 
It  crystallizes  in  flat,  hexagonal  tablets  and  melts  and  partially 
sublunes  at  269*.  When  it  is  boiled  with  very  dilute  caustic 
soda  solution,  the  chlorine  is  gradually  removed  and  a  substance 
is  formed  which  melts  at  180*  and  yields  an  aqueous  solution, 
which  has  a  very  bitter  taste.  An  isomeric  compound  is  also 
formed  iu  the  preparation  of  hexcliloromellitene ;  it  melts  at 
147°  and  probably  ha^  the  formula  Ce(CH3)2(CH2Cl)3CCl,.» 

McUitonc  hcxhroinidc  or  JiexhroinomellUejie,  Cg(CH.2Br)g,  is 
formed  when  mellitene  is  heated  to  115* — 120*  with  bromiue 
and  a  little  water,  and  is  insoluble  or  only  slightly  soluble  in 
most  solvents.  It  crystallizes  from  ethylene  bromide  in  rhombic 
tablets,  which  melt  at  255°.* 


MELLITIC   ACID,  CoCCO^H)^,. 

2492  This  acid  was  discovered  in  the  year  1799  by  Klaproth, 
who  obtained  it  by  boiling  honeystone  with  water  for  a  con- 
siderable length  of  time,  and  named  it  honeystone  acid.  He 
compared  it  with  the  vegetable  acids,  but  was  naturally  unable 

'  Friedel  and  Crafts,  Ann.  Chim.  Phi/s.  [6]  x.  411. 
^  Jacobsen,  Bcr.  Daiisch.  C/wm.  Gcs.  xviii.  338. 
'  Cblson,  Bull.  Soc.  Chim,  xlvi.  197. 

*  Hofmanu,  Bcr.  DciUsch.  Chan.   Oc:\   xiii.  1720  ;  Fnedel  and  Crafts,    Ann, 
Chim.  Phys.  [6]  i.  468. 


J  that  early  date  to  determine  ita  nature.     We  owe  to  him, 
fwever,  an  experiment,   which  guided  a  later  investigator  to 
ns  end.     He  sitbmitted  honeystone,  which  is  the  aluminium 
■t  of  mellitic  acid  and  occurs  in  seams  of  brown-coal,  to  dry 
Btillation  and  obtained,  together  with  carbon  dioxide  and  a 
I,  which  must  ha\'e  been  carbon  monoxide,  a  large  quantity 
E  water,  which  had  simultaneously  a  pleasant,  flowery  odour 
i  one  of  bitter  akuonds,  and  a  drop  of  oil,  which  had  a  similar 
t  fainter  odour. 
"he  honeystone  acid  (acute  TncUiliqiu)  was  then  investigated 
Vauquelin,   but   Wohler   observed   that   this   chemist   had 
KstAken   the   acid   potassium   salt    for    the    acid,    and    that 
laproth's  acid  had  been  rendered  impure  by  the  presence  of 
nmina.     He  prepared  the  pure  compound  and  found  that  it 
composes  on   heating   and    yields   a    crystalline    sublimate, 
Lhout  producing  an  empyreuraatic  odour  like  other  ot^anic 
ids,  but  resembles  oxalic  acid  in  its  other  properties.     Accord- 
to  him,   honeystone  contains  a  trace  of  a   characteristic, 
sntly  resinous    substance,    which   was    also    noticed    by 
laproth ;  this  is  the   cause  of  the  aromatic  smell  produced 
men  honeystone  is   burnt   and   is   contained  in  alt  the  salts 
[epared  from  it.*     Liebig  and  Wohler  determiued  the  formula 
r  honeystone  as  CjHjO,  and  believed  that  it  might  possibly 
)  formed  from  succinic  acid,  which  also  occurs  in  brown-coal. 
Siey  even  attempted  to  convert  succinic  into  mellitic  acid  by 
)  action  of  chlorine,  an  experiment  which,  occuniug  at  that 
irly  period,  is  of  special  interest :  ^ 

C^HgO,  +  401  =  C.HaO,  +  4HCL 

Erdmann,  who  found  that   mellitic   acid   is  converted   into 
romellitic  acid  by  heating,  observed  that  a  characteristic  spicy 
{dour,  resembling  that  of  coumarin  and  oil  of  Spiroai,  is  pro- 
piced  when  the  salts  of  mellitic  aeid  are  heated.     He  there- 
heated   a   considerable  quantity  of  the   copper  salt  and 
lined  a  solid  substance  and  a  liquid,  which  smelt  like  oil  of 
Rtter  almonds  or  oil  of  cinnamon,  and  which  he  comiiared  with 
pe  products  obtained  by  the  distillation  of  copper  henzoate  and 
ppper  salicylate  by  Ettling  and  Stenhouse.     By  the  distillation 
r  calcium  mellitate,  he  only  obtained  a  small  quantity  of  au 
romatic  vapour, 

'  Pnoa.  Ahh.  VU.SS6.  »  Itiil,  %ii\\.\U. 
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The   analysis   of   the   substances   mentioned   above  proved 
that   they   contained   hydrogen ;   since    however  this  element 
is  not   present  in   the   dried,   anhydrous    mellitates,   the  de- 
composition, which  occurs  when  these  salts,  which  are  difficult 
to  prepare  in  the  anhydrous  state,  are  heated,  is  "  one  in  which 
both  the  elements  of  mellitic  acid  and  of  water  take  part"^ 
These   results   obviously   show    that   aromatic    substances  are 
formed  when  mellitic  acid  is  decomposed  by  heat,  but  these  were 
only  obtained  in  small  quantity  by  Erdmann  because  sufficient 
hydrogen  was  not  present.     Baeyer  therefore  heated  the  acid 
with  soda-lime  and  obtained  a  considerable  quantity  of  benzene. 
He  says  on  this  point :  "  According  to  the  formula  C^HgO^  which 
was  then  universally  accepted,  I  had  to  await  the  evolution  of 
acetylene,  just  as  ethyl  hydride  is  obtained  by  igniting  succinic 
acid  with  lime : 

C.HeO,  =  C^He  +  2C0j 
C,H,0,  =  C^H,  +  2C0,. 

**  When  I  obtained  benzene,  I  at  first  thought  that  a  condensa- 
tion of  the  acetylene  had  taken  place  at  the  high  temperature 
employed,  this  having  been  recently  observed  by  Bert  helot,  when 
this  gas  is  kept  at  a  red-heat  for  some  time.  If  this  had  been 
the  case,  mellitic  acid  ought  to  have  yielded  an  isomeride  of 
fumaric  or  succinic  acid  on  reduction  : 

C!,H,0,  +  IJ,  =  C,H,0, 

"  Oil  treatment  witli  sodium  amalgam,  however,  mellitic  acid 
was  converted  into  an  acid,  which  did  not  volatilize  on  heatinir, 
bat  carbonized  like  sugar  and  at  the  same  time  produced  a 
smell  of  burnt  sugar.  Mellitic  acid  must,  therefore,  have  a  much 
more  complicated  composition  than  had  hitherto  been  believed, 
and  it  appeared  probable  that  the  products  of  its  decomposition 
with  soda-lime  are  not  formed  by  condensation  but  are  rather 
portions  of  a  single  molecule.  According  to  this  view,  the 
simplest  formula  for  mellitic  acid  is  C^gOigHg  and  it  is  a 
benzene  in  which  all  the  hydrogen  atoms  have  been  replaced 
by  carboxyl  groups,  CO.OH.  The  formula  Cg(C02H)Q  shows  its 
analogy  to  benzoic  acid,  and  its  decomposition  on  heating  with 

1  Journ.  PrdkL  C/iem.  Hi.  432. 
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lime  corresponds  exactly  to  the  decomposition  of  benzoic  acid 
into  carbon  dioxide  and  benzene : 

CA(CO^  =  C,H„  +  CO, 
C,(COjH),     =  C,H,  +  6C0,. 

"  It  is,  further,  the  final  member  of  a  series  of  acids,  several  of 
which  are  already  known,  the  so-called  aromatic  acids,  which 
arise  through  the  displacement  of  one  or  more  hydrogen  atoms 
in  benzene  by  carboxyL"  ^ 

The  line  of  investigation  to  pursue  with  respect  to  mellitic  acid 
was  thus  indicated.  All  these  acids,  which  have  already  been 
described,  should  be  obtained  in  succession  by  the  gradual  elimina- 
tion of  carbon  dioxide,  and,  with  the  exception  of  benzenepenta- 
carboxylic  acid,  this  proved  to  be  the  case.  The  observations  of  the 
earlier  investigators  were  now  fully  explained.  Baeyer  repeated 
Klaproth's  experiment  and  states  that  the  smell  produced  can 
easily  be  identified  with  that  of  the  benzene  obtained  by  dis- 
tilling benzoic  acid  with  lime,  which  is  always  mixed  with  oil  of 
bitter  almonds,  diphenyl  and  probably  other  bodies.  The  pro- 
ducts which  Erdmann  obtained  also  consisted  of  a  mixture  of 
benzene  with  aldehydes  or  ketones,  which  could  not  be  formed 
if  absolutely  anhydrous  salts  of  mellitic  acid  were  employed, 
since  these  undergo  the  following  decompositions : 

Ci20i,Cu3  =  3Cu  +  12C0 
CiPi^A-H  =  SCaCOj  +  300  +  60 
C12O12AI2  ==  AI.O3  +  000  +  30. 

The  formation  of  mellitic  acid  from  wood  charcoal  and  other 
kinds  of  amorphous  carbon,  n\  hich  was  discovered  by  Schulze,  is 
especially  remarkable.  If  these  be  oxidized  with  an  alkaline 
solution  of  potassium  permanganate,  oxalic  and  mellitic  acids  ^ 
are  obtained  in  considerable  quantity,  together  with  other  pro- 
ducts. They  are  also  formed  in  small  quantity,  accompanied 
by  hydromellitic  acid  and  pyromellitic  acid,  when  a  current  of 
electricity  is  passed  through  a  solution  of  caustic  potash  between 
carbon  poles,*  a  fact  which  renders  it  possible  that  the  benzene 
ring  is  contained  in  amorphous  carbon.  Mellitic  acid  is  perhaps 
formed  in  nature  by  the  oxidation  of  brown-coal.     Friedel  and 

*  Ann.  Chcin.  Pharm.  Suppl.  vii.  1. 

2  Ber,  Deutsch.  Chein.  Qes.  iv.  802  ami  806. 

'  BartoU  aud  Papasogli,  Oaz,  Chim,  lUil.  xiii.  37. 
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Crafts  obtained  it  by  oxidizing  hexmethylbenzene  with  alkalice 
potassium  permanganate.  In  order  to  prepare  mellitic  acid, 
WoLler  brought  the  finely  powdered  honeystone  into  a  solution 
of  ammonium  carbonate,  which  was  thus  decomposed  with 
evolution  of  carbon  dioxide,  boiled  the  solution  until  the  excess 
of  ammonia  was  removed,  filtered  oflF  the  hydrated  alumina  aod 
allowed  the  ammonium  mellitate  to  crystallize  out.  The  pure 
salt  was  then  dissolved  in  water  and  precipitated  with  lead 
acetate,  the  precipitate  being  well  washed,  suspended  in  water 
and  decomposed  by  sulphuretted  hydrogen.  According  to 
Erdmann  and  Marchand,  the  lead  precipitate  always  contains 
ammonia,  and  in  order  to  obtain  an  acid  quite  firee  from 
ammonia  it  is  necessary  to  boil  the  ammonium  salt  with  baryta 
and  decompose  the  barium  salt  with  sulphuric  acid.^  If  the 
original  honeystone  be  bl^k  and  earthy,  it  must  be  digested  for 
a  considerable  time  with  concentrated  ammonia  at  a  gentle  heat, 
and  the  liquid  finally  heated  to  boiling  and  filtered  off.  The 
dark  coloured  filtrate  is  then  evaporated  to  dryness  and  the 
residue  heated  for  several  hours  to  120"* — 130°.  Boiling  water 
then  extracts  pure  acid  ammonium  mellitate,  to  which  Wohler  s 
method  can  subsequently  be  applied.^ 

Mellitic  acid  has  a  strongly  acid  taste,  is  extremely  soluble  in 
water  and  remains  on  evaporation  as  an  indistinct  crystalline 
])owder.  It  is  also  readily  soluble  in  alcohol  and  crystallizes  on 
evaporation  in  stellate  groups  of  fine  needles.  It  is  not  attacked 
by  boiling  sulphuric  acid,  concentrated  nitric  acid,  chlorine, 
bromine  or  hydriodic  acid.  On  dry  distillation  it  decomposes 
into  carbon  dioxide  and  pyromellitic  acid,  CgHo(C02H)4, 
while  on  heating  with  glycerol,  it  yields  trimesic  acid,  CgHj 
(C0,H)3. 

2493  Its  salts  have  been  chiefly  investigated  by  Erdmann  and 
Marchand,  as  well  as  by  Kamrodt.^  They  are  very  numerous, 
since  mellitic  acid  is  hexbasic,  and  their  constitution  was  fii*st 
explained  by  Baeyer. 

Normal  j^otassium  mellitate^  O^fi^^^  +  OHgO,  forms  large, 
rhombic  crystals,  which  readily  eflloresce.  The  acid  salt, 
^12^12^3^3  +  ^H^O,  crystallizes  in  large,  rhombic  prisms,  which 
lose  their  water  and  become  milk-white  at  a  gentle  heat. 
Wuhler,  by  the  addition    of   nitric  acid  to  a  solution   of  the 

^  Jmini.  Prakl.  Cium.  xliii.  129. 

-  Claus,  lii-r.  DcxUsch,  Chein.  Gcs.  x.  TjOO. 

•*  Ann,  Chcvi.  PJuxrm,  Ixxxi.  164. 


MELLmC  ACID. 

mal  salt,  obtaioed  a  precipitate  resembling  cream  of  tartar, 
ich  he  considered  to  be  the  acid  salt.     It  is  however  a  double 
t,  C„O^H,£j  +  NOjK,  and  crystallizes  from  hot  water  iu 
igular  six-sided  prisms. 
'ormal  aminonium    mdliiaie,  C,,0,.(NHJ|,  +  9H.O,  is    iso- 
ihoos  with    the    potassium   salt:   the   add  salt,  C^O,.H, 
j)j  +  4HjO,  crystallizes  in  rhombic  prisms. 
Sariuvi  viellitaU,  C,;OjjBaj  +  SH.O,  is  precipitated  in  fine 
tedles,  when  dilute  solutions  of  ammonium  meUitate  and  a 
irium  salt  are  mixed.  After  drying  it  forms  a  silvery,  foliaceous 
Kfis,  which  is  only  very  slightly  soluble  in  water. 
SHver  mellitate,  C,,OjjAgg,  is  a  crystalline  precipitate,  which 
Hy  decomposes  at  above  130'. 

The  raellitales  of  most  of  the  metals  are  obtained  as  slightly 
tuble  or  insoluble  precipitates.  If  the  ammonium  salt  be 
«cipitated  with  copper  sulphate,  the  salt,  C^O^fia^QiK^^, 
i|)arates  out  in  sky-blue,  raicroscropic  nystals. 
Alitminivm  mtllitaie,  CijO,jAlj  +  ISH^O,  occurs  as  hcneystone 
trullite  in  brown  coal  seams  and  forms  in  the  pure  state  honey- 
lUow,  transparent  quadratic  pyramids,  which  have  a  fatty 
Btre.  It  generally  contains  a  small  percentage  of  iron  and  is 
so  found  more  or  less  darkly-coloured  and  as  a  black,  earthy 

JHethyl  tiullitale,  C^s^j^(CS^g,  has  been  obtained  by  Kraut  by 
le  action  of  methyl  iodide  on  silver  mellitate,^  while  H.  filiiller 
"epared  it  by  heating  wood-spirit  with  mellityl  chloride.*  It 
on  the  addition  of  water  to  its  alcoholic  solution  iu 
lall  lustrous  plates,  melting  at  187™.° 

£tkyt  mellilatf,  CjjO,j(CjHJg,  foims  rhomboidal  crystals,  which 
elt  at  73°  (Kraut  and  Biisse). 

Mellityl  chloridt,  C^{QOC\\,  is  formed  when  the  acid  is  heated 
'ith  phosphorus  pentacbloride  and  crystallizes  from  ether  or 
fnzene  in  hard,  vitreous  prisms,  which  melt  at  1 90°  and  sublimo 

small  plates  at  about  240°.  It  is  only  slowly  decomposed  by 
aling  water  (Baeyer  ;  Glaus), 

Imido-compotLwlso/mdlitpl.  By  heating  ammonium  mellitate, 
'tihler  obtained  paramide,  C,HNOj,  together  with  the  am- 
onium  salt  of  etickronic  acid,  C,jH,N,Og,  to  which  he  gave 
is  name  because  it  is  convei-ted  by  reduction  into  a  deep  blue 

'  JaAralieT.  Clfvi.  1883,  2S1. 

'  H.  MUlliir,  A'«t««>  Lehrl:  li,  in;>. 

'  A'niit  *n(i  Busm,  Ann.  Chein.  Vhnrm.  cUxvV\.  T\'i,. 
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substance,  etuihron}  Schwarz  then  found  that,  when  the  freshly 
prepared  solution  of  paramide  in  ammonia  is  decomposed 
with  hydrochloric  acid,  paramidic  add,  Ci^HgNjO^,  is  pre- 
cipitated.* 

The  constitution  of  these  compounds  was  quite   unknown 
until  Baeyer  had  explained  that  of  mellitic  acid  : 


Ce< 


Paramide. 

gg>NH 
CO>NH 


Eachronic  acid. 

rco.oH 

cS>NH 

cS>NH 
LCO.OH 


C(,< 


Paramidic  acid. 

CO.OH 
gg>NH 

gg>NH 
LCO.NH1 


C. 


Paramide  or  Mellitimide  forms  a  white,  tasteless  and  odourless 
mass,  which  on  trituration  with  water  takes  the  smell  and 
consistency  of  moist  clay  (Wohler).  It  is  insoluble  in  water, 
alcohol  and  aqua  regia,  and  dissolves  without  decomposition  in 
sulphuric  acid.  It  is  converted  by  alkalis  into  euchronic  acid 
and  mellitic  acid,  the  latter  of  which  is  also  formed  when  it  is 
heated  to  200*  with  water. 

Argentammonium  mellitimide,  Cg(CO)g(NAgNH3)3,  is  obtained 
as  a  precipitate  when  silver  nitrate  is  added  to  a  freshly 
prepared  solution  of  paramide  in  ammonia.  It  dries  to  a  yellow 
mass. 

Euchronic  cu:id  or  Mcllitiminic  acid  is  very  diflScultly  soluble 
in  water  and  crystallizes  from  hot,  dilute  hydrochloric  acid  iu 
small,  four-sided  prisms,  which  taste  like  cream  of  tartar.   When 
its  solution  is  treated  with  zinc,  the  deep-blue  coloured  euchrone 
separates  out.     It  forms  a  splendid  purple-coloured  solution  iu 
alkalis  and  rapidly  reoxidizes  to  euchronic  acid  in  the  air.     Its 
composition  is  unknown,  but,  owing  to  the  ease  with  which  it  is 
formed,  it  serves  as  a  delicate  test  for  the  presence  of  mellitic 
acid.     When  euchronic  acid  is  heated  with  water  to  200^  it  is 
converted  into  acid  ammonium  mellitate. 

Paramidic  acid  or  Amidumellitimiriic  acid  is  a  snow-whito, 
crystalline  powder,  which  is  only  slightly  soluble  in  hot  water, 
gives  the  euchrone  reaction  with  zinc  and  is  gradually  con ver toil 
into  mellitic  acid  in  ammoniacal  solution. 

Ilydrovielliiic  acid,  CgH^(C02H)^.,  is  readily  formed  by  the 
action  of  sodium  amalgam  and  water  on  ammonium  mellitate. 


*  Ann.  Clum.  Pharm.  xxxvii.  268, 


»  Ibid.  Ixvi.  4'?. 


B-TBUETUVLBENZCKE. 


3S] 


rder  to  prepare  the  acid  from  the  proHact  thus  obtained, 
c  acid  is  added,  the  solutioD  precipitjited  with  lead  acetate 
1  the  precipitate  decomposed  by  sulphuretted  hydrogen.  The 
nroDiellitic  acid  remains  on  evaporation  as  a  syrup,  which 
idaally  solidifies  to  indistinct  crystals.  It  is  strongly  acid, 
on  heating,  then  becomes  brown  and  evolves  carbon 
aide  and  finally  decomposes  with  carbonization  and  evolution 
nes,  which  smell  like  the  products  which  pass  over  last 
;  diy  distillation  of  citric  acid.  It  is  scarcely  attacked 
idizing  agents  or  a  mixture  of  nitric  and  sulphuric  acids. 
Oil  heating  with  sulphuric  acid,  trimesic  acid,  prehnitic  acid, 
mcUophanic  acid  and  prelmomalic  acid  are  formed  (p.  282), 

IsohydTomtliUic  acid,  CjHg(COjH)p,  is  gradually  formed  when 
hydromellitic  acid  is  preserved,  and  more  rapiiUy  when  it  is 
heated  to  180°  for  several  hours  with  strong  hydrochloric  acid. 
It  is  tolerably  soluble  in  water  and  crystallizes  in  hard,  fairly  largo, 
thick,  fonr-sided  prisms,  which  melt  and  carbonize  on  heating.  It 
is  not  attacked  by  hydrochloric  acid  even  at  300°  or  by  boiling 
with  a  mixture  of  sulphuric  and  nitric  acids.  Potassium  per- 
manganate only  attacks  it  very  slowly,  while  it  is  oxidizeil  to 
carbon  dioxide  and  acetic  acid  by  heating  with  chromic  acid 
Bolution.  On  healing  with  sulphuric  acid,  it  j-ields  the  same 
products  as  hydromellitic  acid. 

Methyl  isohydromellUale,  CflH/COj.CHa)^,  is  formed  by  the 

action  of  methyl  iodide  on  the  silver  salt,  which  is  a  fine  granular 

precipitate.     It  crystallizes  in  needles,  which  melt  at  125°  and 

are  insoluble  in  water,  but  dissolve  readily  in  alcohol  (Baeyer), 

The  cause  of  the  isomerism  of  these  two  acids  is  unknown. 


s-THIETHYLBENZENE,  CflHgCCjHJs. 

2494  Jacobscn  prepared  this  hydrocarbon  by  the  distillation 
of  a  mixture  of  acetone  and  methylethylketone  with  sulphuric 
acid,'  wliile  Friedel  and  Balsohn  obtained  it  by  the  action  of 
ethylene  on  a  mixture  of  aluminium  chloride  and  benzene.'  It 
is  a  liquid,  which  boils  at  214°— 218°,  and  is  converted  by 
oxii^ation  into  trimesic  ncid. 

'  i7r!r,  DnOsch.  Chcm.  Otn.  vii.  ]130. 
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DIPROPYLBENZENES. 

Faradip'opylbemene,  GqII^{G^H^)2,  has  been  obtained  by  the 
action  of  sodium  on  a  mixture  of  paradibromobenzene  and  propyl 
bromide.  It  is  a  strongly  refractive  liquid,  which  smells  like 
sassafras  oil  and  boils  at  218* — 220^  It  is  oxidized  by  dilute 
nitric  acid  to  parapropylbenzoic  acid. 

IHbramoparadipropylbeTizene,  CQBi2BT2{C^'H^\f  is  formed  by  the 
action  of  bromine  on  the  hydrocarbon  in  the  cold  and  crystallizes 
from  alcohol  in  lustrous  needles  or  rectangular  prisms,  melting 
at  48". 

Diniiroparadipropylbeiizene,  CQTl2(^0^2.i^^^j)2,  separates  from 
alcoliol  in  large,  colourless,  rectangular  tablets,  which  become 
yellow  in  the  air,  and  melt  at  65°.^ 

Fropylisopropylbenaene,  CJ3^.GqTI^.CTI{GB,^2*  has  been  ob- 
tained by  the  action  of  zinc  ethyl  on  cymyl  chloride  and  is  a 
liquid,  which  boils  at  211'' — 213**  and  is  oxidized  by  dilute  nitric 
acid  to  propylbenzoic  acid  and  bromoterephthalic  acid.* 

Di'isopropylbenzene,  CgH^[CH(CH3)2]2,  was  prepared  by  Silva 
by  the  action  of  aluminium  chloride  on  a  mixture  of  benzene 
and  propyl  chloride  or  isopropyl  chloride  (p.  153),  as  a  pleasant 
smelling  liquid,  which  boils  at  202°— 20GV 


AMYLTOLUENES,  CH3.CeH,.C3H5(CH3)2. 

Para-amyltolmne  is  formed  by  the  action  of  sodium  on  a 
mixture  of  parabromotoluene  and  amyl  bromide,  and  is  a  pleasant 
smelling  liquid,  which  boils  at  213°.  It  is  converted  into  tere- 
phthalic  acid  by  chromic  acid  solution,  while  nitric  acid  yields 
liquid  substitution  products.* 

Meta-amyltolucne  is  the  product  of  the  action  of  aluminium 
chloride  on  a  mixture  of  toluene  and  amyl  chloride  or  amylene. 
It  is  a  liquid,  which  has  an  aromatic  odour,  somewhat  resembUng 
that  of  camphor,  boils  at  207° — 209°  and  yields  isophthalic  acid 
on  oxidation.^ 

^  Koraer,  Ann.  Ch^m.  Pharm.  ccxvi   223. 

2  Pfttern6  and  Spica,  Ber.  Dcutsch.  Chcm.  Ges.  x.  1746. 

3  Bull.  Soc.  Chim.  xliii.  320. 

*  Fittig  and  Bigot,  Ann.  Chrm.  Pharm.  cxli.  162. 
^  Essner  and  Gossin,  Bull.  Soc.  Chim.  xlii.  213. 


ISOHEXTLEENZES^ 


ISOHEXYLBENZENK.  C^s,C,H,(CH,V 

This  sahstanr^  has  been  obtaiDCtJ  by  acting  npoii  a  mixture 
"f  tuayl  bromide  and  benzyl  chloride  with  soiiinm.  It  is  « 
pleasant  smelling  liquid,  which  boila  at  212" — 213°,  and  behaves 
in  a  similar  manner  to  peutylbenzene  (p.  S51)  when  heated 
with  bromine.* 


ACIDS  OF  THE  FORMULA  C„H„(\ 

3495  Cummylpr'tpionie  ad^.  C,H;-CcH,.C,H,.CO,H.  is  formed 

when  cumenylacrjlic  acid   is  heated  with    hj-»iriodic  acid  and 

jihosphorus.     It  crystallizes  in  plates,  melting  at  75"5°,  atid  is 

onvorted  by  concentrated  nitric  acid  into  two  orthonitro-acida, 

of  wliich   probably   contains   the   propyl,   the    otiier    the 

Bpropyl-group. 

Cuvunylbnmwpropwnw  acid,  Cj,Hj.CflH^  C,HjBr.CO,H,  is 
>tiuned  by  the  combination  of  liydrobromic  acid  with  cumenyl- 
lylic  acid,  and  crystallizes  from  "ethei  in  lustrous  prisms, 
Biting  at  85^ — 87°.' 

Metamidijeifmcny  I  propionic   aeid,   C3H;.CgHg(NHj)C,HjO,,   is 
rmed  by  the  action    of   sodium    amalgam    on    au    alkaline 
Intion  of  metarairiocumenylacrylic  acid  and  crystallizes  from 
ther  in  long,  pointed  tablets,  which  melt  at  102° — 103°.' 
.CIT).CHa 


Propylhtidrocarhosi;iril.  CjHj.CgHj 


/" 


,  is  obtained  by 


iting  the  mixture  of  orthonitro-acida  with  zinc  and  liyJro- 
loric  acid,  but  may  be  more  easily  prepared  from  eumenyl- 
ylic   acid   (p.   389).     It   is   readily   soluble   in   alcohol   and 

t[>arateB  from  benzene  on  the  addition  of  ligroin  in  rhombic 

bleta  or  prisms,  which  melt  at  134°.* 

Amylbenzoie  n«W,  (CH3),CjH5.0oH,.CO,H.     The  nitril  of  t,hi« 

ad  is  formed  when  amylphenyl  phoaplmtc,  (C(H,,.C,H,1,P0,,  is 

Aronhdm,  Ann.  Cfiem.  Fhann  clxxL  323  ;  SiJimmia,  ibid,  ccxvlii.  3PI. 
Perbio,  J<mrn.  Chem.  See.  IS77.  ii  SSO. 
■  Widmsu,  Btr.  Daiiteh.  Chan.  Oa.  lii.  418. 
WSdnun,  aid.  ill.  2773. 
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heated  with  potassium  cyanide,  and  is  a  liquid  which  has  a 
characteristic  aromatic  odour  and  boils  at  260** — 263^  The  acid 
crystallizes  from  hot  water  in  small  needles,  which  melt  at  158* 
and  readily  sublime.^ 


KETONES  AND  KETONIC  ACIDS. 

2496  a-IhirylmethylkdoTie,  (CH3)4CgH.CO.CH3,  is  fonned  by 
the  action  of  aluminium  chloride  on  a  mixture  of  a-tetramethyl- 
benzene  and  acetyl  chloride.  It  is  a  strongly  refractive  liquid, 
which  has  a  characteristic,  not  unpleasant  smell  and  boils  at 
253° — 255°.  It  is  reduced  in  alcoholic  solution  by  zinc  dust 
to  a-durylmethylcarbinol,  (CH3)^CgH.CH(OH)CH3,  which  is  a 
yellowish  liquid,  boiling  above  300°. 

SL-Durylglyoxylic  add,  (CH3)4CgH.CO.C02H,  is  obtained  by 
careful  oxidation  of  the  ketone  with  potassium  permanganate, 
as  a  light  yellow,  oily  liquid,  which  forms  crystallhie  salts  and  is 
reduced  in  alcoholic  solution  by  sodium  amalgam  with  forma- 
tion of   SL-dtcrylhydroocyacetic    add,  (CH3)^.CgH.CH(OH).C02H. 
This  substance  is   only  sUghtly  soluble   in   water,   readily  in 
alcohol,  crystallizes  in    short,  rectangular  prisms  and  melts  at 
156°.      All    these   compounds   are    converted   by   the   further 
action  of  potassium  permanganate  into  di'tetramcihylhenzoic  aci^, 
{CH^f^^.QO^Ry   which  has  hitherto   only  been  obtained   in 
the  form  of  an  oily  liquid. 

^-Durylmethylkctooic  crystallizes  in  nacreous  plates,  melts  at 
63°  and  boils  at  251°.  On  reduction  it  yields  s-dun/l?jicthyl- 
carhinol,  which  forms  small,  white  plates,  melting  at  72°. 

^-Durylglyoxylic  acid  crystallizes  from  alcohol  in  nacreous 
scales,  which  melt  at  124°.  It  is  converted  by  reduction 
with  sodium  amalgam  and  water  into  s-durylhydroxyacclk 
add,  which  crystallizes  in  small,  warty  masses,  melting  at 
146°.  This  is  converted  by  oxidation  into  S'tctramethylbcnzow 
add,  which  crystallizes  in  silver  lustrous  plates  and  melts 
at  109°.2 

Mcthylhenzylacctchacctic  add,  CH3.CO.C(CH3)(CH2.C6H,)CO.H, 
is  only  known  as  the  ethyl  ether,  which  is  obtained  by  the 
action  of  sodium  etliylate  and   methyl   iodide  on  benzylaccto- 

^  Kreysler,  Dcr.  IkuL^ch.  Chrjn.  Gm.  xviii.  1709. 
-  Claus  and  Foecking,  ibid  xx.  3097. 


!  ether,  as  well  as  by  that  of  benzyl  chloride  on  sodium 
^ylaceto-acetic  ether.  It  is  an  aromatic  smelling  liquid, 
i  boils  at  287°  and  is  converted  into  methyl beuzy lace tiu 
?  heating  with  concentrated  caustic  potash  solution.^ 
eetopkenoru-aatonccaTboxi/ticadd.CaHyCO.Cll^ClliCO.CU^ 
~  The  ethyl  ether  of  this  acid  is  formed  by  the  action  of 
■oylmethyl  bromide.  C^Hj  CO.CHjBr,  on  sodium  aceto-acettc 
',  and  is  an  oily  liquid,  which  decomposes  on  distillation. 
J  caustic  potash  solution  readily  saponifies  it  and  the  free 
[  is  then  precipitated  by  the  addition  of  dilute  Gulpburic  acid 
I  product.  It  forms  crystals,  but  is  extremely  unstable  and 
Illy  decomposes  into  acetoplienonc-acctoac  and  carbon  dioxide. 
3ie  ether  be  brought  into  hot  alcoholic  caustic  potash, 
cetophtnonc-acclonecarbat^i/lic  acid,  C^fi^^O),  is  forineil, 
,  substance  is  precipitated  by  petroleum-ether  from  its 
1  in  benzene  iu  large  crystals,  melting  at  113° — 114",  It 
'forms  a  hydroxylamine  derivative  and  combines  with  phenyl- 
hydrazine.  On  boiling  with  hydrochloric  acid  for  a  short  time, 
it  is  converted  into  the  isomeric  phftii/lmethi/l/urfaric  acid,  which 
crystallizes  in  white  needles,  mells  at  180° — 181'  and  readily 
sublimes.  It  does  not  combine  with  phenylhydrazine  and  is 
converted  by  continued  boiling  with  acids  or  by  haatiug  to  240° 
— 250°  witli  water,  into  phenylmethylfurfuran.^ 

Its    furmation   from   dehydro-acetophenono-acetonecarboxylio 
acid  may  be  explained  iu  the  following  manner  : 


CH>CO.CH.CO,H 


CH3.CO CH.CO.H 

!L0  =  1 


CH,.C=C.CO,H 

0<      I 
C„Hj.C=CH 


C,H,-CCOH)= 
H,0. 


^he7iyimft!iyli>i/rrp!carha>'>/lic  acid,  G^Ji^^t^O^.  The  ethyl 
ler  of  this  acid  is  formed  when  elliyl  acatopheuoue-acetone- 
toxylate  is  treated  with  aqueous  ankmouia : 


LCO-CH.CO.CH,  C,H,.CO^C=C.CH, 

^  i  +  NH,  =  'I      >NH  - 

CH.^=:CO.C,H.  HC^zD.OoH. 


H,0. 


i.  2896;  xvU.  913.4TM. 
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It  crystallizes  from  alcohol  in  small  tablets,  -which  melt  at  120'. 
The  free  acid  forms  long,  flat,  yellowish  needles,  which  sublime 
on  heating,  a  portion  being  simultaneously  carbonized. 

Derivatives  in  which  the  hydrogen  of  the  imido-group  is 
replaced  are  obtained  by  the  action  of  amines  or  amido-Uses 
on  acetophenone-acetocarboxylic  ether.^ 


DIBASIC  ACIDS. 

2497  OHhopheihylenedipropi(mic  acid,  0^H^(CH2.CH2.C0jH)y 
When  ethyl  chloromalonate  is  heated  with  sodium  ethylate  and 
orthoxylylene  bromide  in  ethereal  solution,  the  ethyl  ether  of 
orthoxylylenedichloTodimalonic  acid  is  formed : 

.CHJBr 
C«H,<  +  2NaCCl(COj,C^5)2  = 

^CHgBr 

/CH^cacco^c^,), 

CeH,^  +  2NaBr. 

^CH^-CCKCO^CgHg), 

It  forms  a  thick  syrup,  which  solidifies  after  standing  for  some 
time  in  long  crystals  and  is  converted  by  the  action  of  zinc  and 
glacial  acetic  acid  into  the  ether  of  orihoocylylcTudimalonic  add, 
an  oily  liquid,  which  decomposes  on  boiling  with  alcoholic  potash 
into  carbon  dioxide,  alcohol  and  orthophenylenedipropionic  acid : 


I 


CHj.CH(C0j.CjH5) 


i 


CM.<r  +  6K0H  = 

\CH,.CH(C0^C,H5), 

vCH2.CH2.CO2K 

2K2CO3  +  4C2H,.OH  +  CeH,< 

\CH2.CH2.C02K 

The  free  acid  crystallizes  from  hot  water  in  microscopic  needles, 
which  melt  at  about  160''— 162°.* 

*  licdcrer  and  Paal,  Ber.  Dcutsch.  Chcm.  Gcs.  xviii.  2591. 
^  Baeyer  and  Perkin,  ibid.  xvii.  452 ;  Perkin,  ibid.  xix.  435  ;  Journ,  Chcm. 
Soc.  1888,  i.  14. 
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Metaphenylenediprcpionic  acid.  When  the  reaction  mentioned 
above  is  applied  to  metaxylylene  bromide,  the  ethyl  ether  of 
metaxylj/lenedichlorodimalonic  add  is  obtained  as  a  thick  yellow 
liquid,  which  is  converted  by  the  action  of  zinc  dust  and  acetic 
acid  into  metaocylylenedimalonic  ether.  This  substance  is  also  a 
Uquid  and  yields  the  acid  on  boiling  with  a  solution  of  caustic 
potash  in  methyl  alcohol.  The  latter  is  an  oily  liquid  and 
decomposes  when  heated  alone,  or  more  completely  with  water 
under  pressure,  into  carbon  dioxide  and  metaphenylenedipropionic 
add,  which  crystallizes  from  hot  water  in  splendid,  lustrous 
tablets  and  melts  at  146"*— 147^ 

ParapJienyknedipropianic  add.  In  order  to  obtain  this  body, 
the  ethyl  ether  of  paraxylylenedichlorodimalonic  acid  is  prepared. 
It  crystallizes  from  alcohol  in  large,  six-sided  tablets,  which  melt 
at  Se** — ST**,  and  is  converted  by  reduction  into  ethyl  paraxylylenc- 
dimalonate,  a  crystalline  substance,  melting  at  51^  The  free 
acid  separates  out  as  a  crystalline  powder  when  its  aqueous 
solution  is  evaporated  and  decomposes  in  a  similar  manner  to 
the  raeta-compound  when  heated,  paraphenylenedipropionic  acid 
being  formed.  The  latter  is  almost  insoluble  in  water  and 
separates  from  hot  methyl  alcohol  in  characteristic,  knotted 
masses,  which  melt  at  223° — 224**  and  sublime  without  de^ 
composition  at  a  higher  temperature.^ 

Phenylhomoparaconic  add,  CjgHjgO^,  is  formed  in  a  similar 
manner  to.  phenylparaconic  acid  by  heating  benzaldehyde  with 
sodium  pyrotartarate  and  acetic  anhydride.  It  crystallizes  from 
hot  water  in  plates  and  separates  from  dilute  alcohol  in  well- 
formed  crystals,  which  melt  at  l77^  It  yields  two  series  of  salts, 
like  other  similar  lactonic  acids.  Those  which  contain  two 
atoms  of  metal  are  derived  from  phenylhomo-itamalic  add,  CgHg. 
CH(OH)CH(C02H)CH(CH3)C05jH,  which  is  unknown  in  the 
free  state.  When  phenylhomoparaconic  acid  is  heated  above  its 
melting-point,  it  decomposes  into  carbon  dioxide  and  phenyU^- 
butylene  (p.  327).^ 

In  addition  to  this  substance,  the  isomeric  phenylisohomo- 
paraconic  add  is  formed,  a  larger  quantity  being  obtained  when 
the  foregoing  mixture  is  only  heated  to  100°.  It  also  crystal- 
lizes well  and  behaves  in  a  similar  manner  to  the  preceding 
compound,  but  melts  at  124*5°.* 

^  Kipping,  Jottm,  Chem.  Soc.  1888,  L  21. 

'  Fittig,  Ann,  Chem,  Pharm.  ccxvi.  119. 

^  Fittig  and  liebmann,  Ber.  Dculaeh.  Chem.  Oca,  xx.  8182. 
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The  constitutioii  of  these  acids  is  explained  by  the  following 
formulae : 

Phenylhomopaiaconic  add.  Fhenylisohomopaiaoonic  loi 

CO^  CHjCOjH 

G0Mg.CM.CH.CH.CM1  C0Hg.CH.C.CH2 

O CO  O CO 

PJienylaceto»uccinie  acid,  C^jj,CH(CO2H)CH(CO.CH3).C0,E 
The  ethyl  ether  is  formed  by  the  actioa  of  ethyl  phenylbrom- 
acetate,  GJB.^,C^Bx.CO^Gfi^,  on  sodaceto-acetic  ether.*  It 
crystallizes  from  dilate  alcohol  in  small,  lustrous  plates,  melting 
at  75** — 76^  The  free  acid  forms  fascicular  groups  of  large  plates 
and  melts  at  120^— 121^ 

When  the  ether  is  treated  in  alcoholic  solution  with  sodium 
amalgam,  pJunylvalerolactoTiecarboxylic  acid  is  formed : 

CeH5.CHCO.OH         "  CeH5.CHCO.OH 


+  2H  = 
COgHCHCO.CH,  C0jHCHCH(0H).CH5 

CeH5.CH.CO 

I      >0  +  HjO. 
CO2H.CHCH— CHj 

This  crystallizes  from  dilute  alcohol  in  quadratic  plates,  melting 
at  167*5°,  and,  like  all  lactonic  acids,  forms  two  series  of  salts.^ 

Fhihalyldi-acctic  acid,  CigHi^Og.  Phthalyldimalonic  ether  is 
always  formed  as  a  by-product  in  the  preparation  of  phthalyl- 
malonic  ether.  It  crystallizes  from  alcohol  in  lustrous  prisms, 
melting  at  48'5°,  and  yields  the  potassium  salt  of  phthalyldi- 
acetic  acid  on  boiling  with  caustic  potash  solution : 

y^6^i\      /CH(C02  C2H5)2 
COC  >C<  +  6K0H  = 

\-.0-/    \CHCC02.C2H5)2 


CO 


/CgH.v         •CHo.GOoK. 

<  >C<  +  4C2H5.OH  +  K^COg. 


Vn-/^\ 


0-/      ^CH2.C02K 


Phthalyldi-acetic  acid  is  readily  soluble  in  water  and  crystal- 
lizes from  ether  in  vitreous  prisms,  which  melt  at  158°.' 

*  Rugheimer,  Ber.  Deutsch.  Chem.  Oes.  xiv.  430. 
2  Weltner,  ibid.  Ixvi.  18,  790. 

•  Wislicenus,  Ann.  Chcm.  Phnrvi.  ccxlii.  23. 
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HYDROCARBONS,  OuHig,   AND   THEIR 

DERIVATIVES. 

2498  Allylisopropylbenzene  or  IsopropylphenylpropylenCy  (CH3)2 
CH,CqH^.CH — CH.CH3,  is  formed  when  cumenylcrotonic  acid 
is  lieated.  A  better  yield  is  obtained  by  first  preparing  cumenyl- 
bromobutyric  acid  from  it  by  the  addition  of  hydrobromic  acid 
and  then  heating  this  with  sodium  carbonate  solution.  It  is  a 
hquid,  which  boils  at  229° — 230°  and  does  not  polymerize  when 
heated  to  160° — 200°  for  a  considerable  time.  Its  dibromide 
crystallizes  from  alcohol  in  tablets  wliich  melt  at  59°.^ 

Phmylisohexyhnc,  CeH5.CH=CH.CH2CH(CH3)2.  When  iso- 
hexylbenzene  is  treated  with  bromine  vapour  at  150°  and  the 
product  distilled,  this  olefine  is  formed  as  the  dibromide,  C^Hg 
GHBr.CHBr.CH2.CH(CH8)2,  which  crystallizes  from  alcohol  in 
small  plates  or  needles,  melting  at  79° — 80°  (Schramm). 


ACIDS  OF  THE  FORMULA  Q^^^fi^ 

2499  <7wwi^»ytecryKcadi3?,  (CH3)2CH.CgH^CH==£JH.C02H.was 
prepared  by  Perkin  from  cuminaldehyde  by  heating  with  sodium 
acetate  and  acetic  anhydride.*  It  crystallizes  from  alcohol  in 
white  needles  and  from  benzene  in  obliquely  pointed  prisms,^ 
which  melt  at  157°— 158°. 

Orthonitrocumenylacrylic  add  or  Orthonitro-^soprcpylcinnamic 
acid,  (CH3)2CH.C6H3(N02)C2H2.C02H,  is  formed  by  the  action 
of  fuming  nitric  acid  on  cumenylacrylic  acid.  Orthonitro- 
propylcinnamic  acid  is  simultaneously  formed,  the  isopropyl 
being  converted  into  the  propyl  group  (Widman).  Paranitro- 
cinnamic  acid  is  also  present  among  the  products,  the  isopropyl 
group  having  been  by  a  remarkable  reaction  replaced  by  the 
nitroxyl  group  (Einhom  and  Hess). 

Nitrocumenylacrylic  acid  crystallizes  from  hot  alcohol  in 
hard,  compact,  straw-yellow  prisms,  which  melt  at  152° — 153°. 
It  is  oxidized  by  chromic  acid  to  orthonitrocumic  acid.     It  com- 

1  Perkin,  Jowm.  Chem.  Soc,  1877,  ii.  664. 

*  Ibid,  1877,  i.  396  ;  Einhorn  and  Hess,  Bcr.  DciUscIt,  Chan,  Gcs.  xvii.  2015. 

'  Widman,  ibid.  xix.  255. 
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bines  with  bromine  to  form  nitrociimcnyldilrromopropionic  acid, 
(CH3)2CH.CeH3(N02)C2H2Bro.CO,H,  which  crystallizes  in  mono- 
symmetric  prisms.  If  it  be  dissolved  in  caustic  soda  solution, 
the  liquid  boiled  for  a  moment  and  a  few  grains  of  grape  sugar 
added,  cumine-indigo  separates  out. 

Orthamidocununylacrylic  acid,  (CHJgCH.CgHjlTfHJCjHj. 
COgH,  is  formed  when  ferrous  sulphate  solution  is  added  to  the 
ammoniacal  solution  of  the  nitro-acid.  It  crystallizes  from 
alcohol  in  flat,  strongly  lustrous,  yellow  prisms,  which  melt  at 
165**  witli  evolution  of  gas.  When  its  hydrochloride  is  boiled 
with  water,  the  following  compound  is  formed. 

.CH=CH 
CumostyrH,    (CH^JlJR.CfiIl^<^  |  ,  crystallizes  from 

\N  =:  C(OH) 

alcohol  in  long,  lustrous  needles,  melting  at  168** — 169". 

OrthohydroxymimenylcLcrylic  acidy  (CHj)2CH.CgH3(OH)C2Hj. 
COoH,  is  formed  by  the  action  of  nitrous  acid  on  the  araido- 
acid  and  crystallizes  from  dilute  alcohol  in  oblique  needles, 
melting  at  l76^ 

Mdanitrocumenylacrylic  CLcid  is  formed  by  heating  metanitro- 
cuminol  with  sodium  acetate  and  acetic  anhydride.  It  is  very 
readily  soluble  in  alcohol  and  crystallizes  from  liot  benzene 
in  transparent,  obtuse-angled  tablets,  which  melt  at  141°. 

Mt'tamidocumenylacrylic  acid  crystallizes  from  ether  in  trans- 
parent, lustrous,  six-sided  tablets  and  melts  at  165^ 

Mdahi/droxyinimenylacrylic  acid  crystallizes  from  alcohol  in 
concentrically  grouped  flat  needles  or  plates,  melting  at 
205°— 206°. 

Orthonitropropylcinnaraic  acid,  C3H7.CgH3(N02)CoH.>.C02H,  is 
readily  soluble  in  hot  alcohol  and  benzene  and  crystallizes  from 
tlie  latter  in  spherical  aggregates  of  yellowish-white  needles, 
which  melt  at  122° — 123°.  It  is  converted  into  ortlionitropara- 
propylbenzoic  acid  by  oxidation. 

OrihaviidoprGpylcinnarn ic  acid,  C3H7.CqH3(NH2)C2H.2.C02H, 
crystallizes  from  alcohol  in  yellow,  lustrous  needles,  wliich  melt 
at  154° — 155°.^  If  it  be  treated  in  alcoholic  solution  with 
sodium  amalgam,  propylhydrocarbostyril  is  formed.  Tliis  sub- 
stance is  also  obtained  in  a  similar  manner  from  amidocumenyl- 
acrylic  acid,  the  isopropyl  being  converted  into  the  propyl  group.- 
Tlie  same  intermolecular  change  occurs  when  cumenylacrylic 
acid  is  converted  into  cumenylpropionic  acid,  since  the  acrylic 

^  Wi«lm.in,  Bcr.  Dcutsch.  Chan.  Ocs.  xix.  273.  -  //>/</.  xix.  413. 


riTTHALTI.AGETO-ACETIC  ACID. 


3S1 


ue,  like  the  methyl  group,  favours  the  formation  of  normal 
opyl  derivativea.* 

laopropyleowmarin,  C-H.<  |  ,   wa3    obtained 

\0 — Co 
r  Perkio,  who  named  it  "valeric  coumarin,"  by  heating  sodium 
licylaldehyde    with     valerianic    anhydride.       It    crystallizes 
im  alcohol  in  large,  transparent  prisms,  which  melt  at  5-t°  and 
we  a  faint  odour,  resembling  that  of  coumarin.* 


UNSATURATED  DIBASIC  ACIDS. 

2300  Ph(hah/l(U(to-acHic  and,  CuH^O^,  is  only  known  in  the 
<rtn  of  the  ethyl  etlier,  which  ia  obtained  by  the  action  of 
llthalyl  chloride  on  sodium  aceto-acetic  ether: 

C,H  /         >0  +  I 

\  CO  -^         COj-CtHs 

,C=C.CO.CH, 
C,H,<    >0    i  4-  2HC1. 

X'O      CO,.C„H, 

It  crystallizes  from  hot  alcohol  or  glacial  acetic  acid  in 
Ix-sided  plates;  when  it  is  gradually  deposited,  however,  it 
irma  compact,  obtuae-angled  crystals,  melting  at  124°.'  It 
lEsolves  in  cold  concentrated  sulphuric  aud  nitric  acids  and 
I  reprecipitated  by  the  addition  of  water.  When  ita  solution 
1  sulphuric  acid  is  heated  to  65°,  it  decomposes  into  alcohol, 
cetic  acid  and  phtbnlylacetic  acid.  Cold  ammonia  converta  it 
»to  pbthalyldiamide.  It  combines  with  phenylhydrazine  to 
the  compound  C^^fit  ■  C(COs.CjHs)CCCH,)N.H.CeHs, 
rfaich  crystallizea  in  compact  tablets  and  melts  at  236° — 238°. 

Benxactto-acetic-elher-orthoearJioxyHa  acid,  CH3,C0.CH{C0j. 
'^5)0H,.CflHj.C0jH,  is  formed  by  the  action  of  zinc  dust 
nd  glacial  acetic  acid  on  the  ether  of  phthaly  lace  tic  acid.  It 
rystallizes  in  fascicular  groups  of  needles,  melts  at  02°  and  is 

>  BcT.  DaOtck.  Chrm.  Gts.  xii.  2798, 
'  I'orkin,  Ji?urn.  Chon.  Sac.  1888,  6S, 
*  K.  Fiachec  nnil  Kocb,  Bcr.  Vcuhch.  Chtm,  Gcs. 
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converted  by  boiling  with  baryta  water  into  bejizylacetone-ortho- 
carboxylic  acid  (p..  359).  It  combines  with  phenyJhydtazine 
to  form  the  compound  CH3C(N2H.CeH6)CH(C02.C2H^CHj. 
C^jH^.COjH,  which  crystallizes  in  yellowish  needles  and  melts  at 
235"*  with  decomposition  (Biilow). 

Phenyldehydrohexonecarhoxylic  acid,  G^<^ijd^.  The  ethyl 
ether  is  obtained  by  the  action  of  trimethylene  bromide  and  a 
solution  of  sodium  in  absolute  alcohol  on  ethyl  benzoylacetate : 


+ 
Cii2.CM2Dr  CH2.CO2.C2H1 

€H,-0-C.C,H, 
I       .        II  +  2HBr. 

C  II2.OH2.C.  C  O2.C2H5 

It  crystallizes  from  ether  or  petroleum-spirit  in  splendid 
monosymmetric  prisms,  melts  at  59** — 60**  and  boils  at  a  higher 
temperature  without  decomposition.  •  The  free  acid  is  only 
slightly  soluble  in  water,  readily  in  alcohol,  from  which  it  crystal- 
lizes in  large,  monosymmetric  prisms.  It  melts  at  142° — 144° 
with  evolution  of  carbon  dioxide  and  decomposes  completely  at 
a  slightly  higher  temperature  into  this  and  phenyldehydrohexoiu, 
C^iHjgO.  This  substance  is  a  thick,  aromatic  smelling  liquid, 
which  boils  at  249° — 251°  nnd  polymerizes  to  a  gelatinous  mass 
on  standing.  It  combines  with  hydrobromic  acid  to  form 
benzoylbutyl  bromide: 

C^H,.C O CH,  CcH,.CO 

II  I     >  HBr  =  I 

CH— CH2— CH2  CH2.CH2.CH2.CH2Br. 

The  latter  crystallizes  from  dilute  alcohol  in  plates  resembling 
those  of  benzoic  acid,  while  it  separates  from  petroleum-etlier  in 
oblique,  six-sided  tablets.  Phenyldehydrohexonc  is  regenerated 
when  it  is  heated  with  alcoholic  potash. 

If  the  acid  be  boiled  for  some  time  with  water,  henzoylhuti/l 
alcohol,  CgH^.CO.C^Hg.OH,  is  formed.  It  is  a  crystalline 
substance,  which  soon  passes  into  its  ether  anhydride,  phenyl- 
dehydrohexone.^ 

BenzaUccvvlinic  acid,  CcH^.CH=C(CH.,.CO.CH3).C02H,  is 
formed  when  laivulinic  acid  is  heated  with  benzaldehvde  and 

^  Piakin,  Jonrn.  Chcm.  Soc.  1887,  i.  726  :  Bcr.  Dcutsch.  Chcm.  Oc.s.  xix.  2i>57. 
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sodium  acetate,  and  forms  small,  compact  crystals,  which  melt 
at  120'* — 125^  It  is  converted  by  alkaline  reduction  into  hcnzyl- 
hydrox^perUylic  add,  CeH5.CH2.CH[CH2.CH(OH).CH3]C02H, 
which  is  precipitated  by  acids  in  the  form  of  its  lactone.  The 
latter  crystallizes  from  carbon  disulphide  in  large,  transparent, 
coloiurless  prisms,  melting  at  85^^ 


HYDROCARBONS,  CnHto-io,  AND    THEIR 

DERIVATIVES. 

2501  Isdbutenyhtyrolene,  CgH5.CH=:CH.C=C(CH3)2,  was  ob- 
tained by  Perkin  by  heating  cinnamaldehyde  with  isobutyric 
anhydride  and  sodium  isobutyrate.  It  is  a  strongly  refractive 
liquid,  which  boils  at  245'' — 248°,  has  an  aromatic  odour  and 
rapidly  oxidizes  in  the  air.  A  small  quantity  exposed  to  the  air 
on  a  watch-glass  becomes  converted  into  a  thick  mass,  resembling 
Canada  balsam,  within  twelve  hours.^ 

CinnamenyJcrotonic  acid,  C6H5.CHz=CH.CHz=C(CH3)C02H, 
was  prepared  by  Perkin  from  cinnamaldehyde  by  heating  it  with 
sodium  propionate  and  propionic  anhydride.  It  is  readily  soluble 
in  alcohol,  with  difficulty  in  hot  petroleum-spirit,  from  which  it 
crystallizes  in  oblique,  flat,  transparent  crystals,  which  melt  at 
157° — 158°  and  become  opaque  when  kept  for  some  time.' 

Phenylhutinedicarboxylic  acid,  CgHg.CHzzCH.CH — C(C02H)2 
is  formed  when  cinnamaldehyde  is  heated  with  malonic  acid 
and  glacial  acetic  acid.  It  crystallizes  in  yellow  needles,  which 
melt  at  208°  with  evolution  of  gas  and  decompose  completely  at 
210°  into  carbon  dioxide  and  cinnamenylacrylic  acid  (p.  360), 
while,  like  benzalmalonic  acid,  it  is  unaffected  by  boiling  with 
water.* 

*  Erdmann,  Ber.  DctUsch.  Chcm.  Oes,  xviii,  3441, 
2  Joum,  Chem.  Soc.  1879,  l  141. 

»  Ibid.  1877,  406. 

♦  Stuart,  ibid,  1886,  i.  365. 
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COMPOUNDS  CONTAINING  MORE  THAN 
TWELVE  ATOMS  OF  CARBON. 

Hydrocaiibons,  C„H2n-6,  and  their  Derivatives. 

2502  THmethyldiethylbeTizene,  CflH(CH3)3(C2H5)2,  is  not  known 
in  the  free  state.  Its  amido-compound,  Cg(NH2)(CH3)3(CjH5)j, 
is  obtained  by  heating  diethylpseudocumidine  to  260"— 280° 
with  ethyl  iodide.  It  is  an  oily  liqmd,  boiling  at  286*— 290°, 
and  forms  a  hydrochloride,  which  is  insoluble  in  cold,  slightly 
soluble  in  hot  water  and  readily  in  alcohol,  from  which  it 
crystallizes  in  fascicular  groups  of  needles.^ 

8'3fcthyldipropyIbenzene,  Gf^'H^{CBi^(C^iLj)2,  was  obtained  by 
Jacobsen,  accompanied  by  mesitylene  and  s-dimethylpropyl- 
benzene,  by  the  distillation  of  acetone  and  methylpropylketone 
with  sulphuric  acid.  It  is  a  liquid,  which  boils  at  243"*— 248° 
and  is  oxidized  by  nitric  acid  to  uvitic  acid.* 

Dipropylmetacresol,  C^^C^2{OIL){Gfi^)2^  is  formed,  together 
with  propylmetacresol,  when  metacresol  is  heated  with  propyl 
alcohol  and  magnesium  chloride  to  200° ;  its  acetate  is  a  liquid, 
which  boils  at  255^—260°. 

Di-isoprirpylmetacresol  is  obtained  in  a  similar  manner  as 
a  liquid,  boiling  at  251°,  Its  acetate  is  also  a  liquid  and  boils 
lit  255°— 260°.8 

AviylxylcnCy  C^^{CY{^^^^^,  was  prepared  by  Flttig  and 
Bigot,  by  the  action  of  sodium  on  a  mixture  of  amyl  bromido 
and  bromometaxylene.  It  is  a  pleasant  smelling  liquid,  which 
boils  at  232°— 233^* 

Heptylhcnzcnc,  C0H5.C7HJ5,  is  formed  when  a  mixture  of 
benzene  and  heptidene  chloride,  CgHjg.CHClg,  is  treated  with 
a  large  quantity  of  aluminium  chloride.  The  first  product 
is  dijihenylheptane,  (C(jH5)2CH.CgHj3,  which  is  then  decomposed 
into  benzene  and  heptyibenzene.  The  latter  boils  at  110°  at  a 
pressure  of  10  mm.^ 

Tdra-ethylhenzene,  G^J^Q^^^,   is    obtained,    together    wnth 
hexethylbenzene,  by  heating  ethyl  bromide  and  benzene  with 

'  Kill  tan,  Ber.  Dcutsch.  Chcm,  Gc9.  xix.  2382. 

=  J  bid.  viii.  12r)8. 

'  M^zara,  ihicl.  xvi.  792.  *  Aim.  Chcm,  Pharm,  cxli.  1«).^. 

*  Kratrt  and  Auger,  Jkr.  Dcnt^ch.  Chcm.  (7cs.  xix.  2987. 
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nLaium  chloride.  It  is  ei  faintly  aromatic  smelling  liquid, 
loch  boils  at  251°  and  is  oxidized  by  potassium  pennaDgaiiate 
g>rehnitio  acid. 

'STomoteira-ethylbenzcnt,  O^^I{C^^^,  is  a  heavy  liquid, 
'  ing  at  284°. 

otetra-ethythemeTie,  C^T„{G^^^,  crystallizefl  in  colour- 
K  prisms,  which  loelt  at  71o°. 
Vinitroktra-etJiylbeiucnc,   Cg(NO^,(C^^)i,    forma    yellowish, 

rent,  rhombic  prisms  and  melts  at  115°. 
Wttra-ethi/lbcnzaKsulphomc  acid,  G^iG^^^O^,  cryatallizea 
I  small  plates  or  deliquescent  needles  and  forma  salts,  which 

Jlize  well 

'S'di-a-cihylbenzenestilphamide,  CgS(CjHj)jS0jJ^H5,  crystallizes 

I  dilute  alcohol  in  large,  compact,  monosymmetric  prisms, 

lich  melt  at  104"— 105°.' 

Octylbenscnc,  CflHj.CgHjj,  is  formed  by  the  action  of  sodium  on 

'ixture of  bromobenzene  anJ  octyl bromide'  oroctyl  chloride.' 

\  pleasant  smelling  liquid,  which  has  a  sweetish,  burning 

te,  boila  at  2(i2°— 2'i4°  and  has  ti  sp.  gr.  of  0-852  at  14°.     It 

[di6es  at  —  7°  to  a  crystalline  mass  and  is  oxidized  by  chromic 

d  to  benzoic  acid,  carbon  dioxide  and  water. 

JTOctylbfjacTie,  djH^Cl.CgHjj,  is  obtained  by  the  action  of 

rine  in  presence  of  iodine  on  the  hydrocarbon  and  is  an  oily 

which  boils  at  275°. 

BromoctyU^cvxcne,  CgH^Br.CgHjj,  boils  at  200". 

^^ara-iodo-octylbenzcne,   CflHjI.CuH,,,  was  obtained  by  Beran 

paramido-octylbenzene  by  means  of  the    diazo-reaction. 

■  is  a  heavy,  yellow  oil,  which  has  a  faint  aromatic  odour,  boils 

pS18° — 320°  and  is  oxidized  by  chromic  acid  to  paranitrobcnzoic 

I  Ahrens  has  obtained  an  iodo-octylbenzene  by  treating  octyl- 

Lzene  with  iodine  and  mercuric  oxide.     It  is  a  yellow  liquid, 

pidifies  at  —4°  becomes  instantly  coloured  red  in  the  light 

i  decomposes  completely  on  heating. 
\OHhonitro-octylhc7izcnc,  G^JJ^O^C^-^;,,  is  formed,  together 
"Itli  its  isomcrides,  by  the  action  of  fuming  nitric  acid  on  the 
^drocarbon.     It  is  a  thick,  yellow  oil,  which  has  an  aromatic 
tour  and  decomposes  on  heating. 
^Mctaniiro-octi/lVcnzcne  ciystalbzes  from  alcohol  in  long,  thin. 


'  Gilii-,  Bit.  Deittkh.  Chnn.  Ota. 
'  r.  Schireinilz,  ibid.  Jtin.  610. 
'  .AJireus,  ihid.  lix.  B7U, 


;.  17". 
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pliant  DQedles,  ■which  have  a  faint  odour,  melt  at  123° — 124* 
ajid  sitblime  readily.  It  is  converted  by  potassium  permajigaunts 
iatrt  metanitrobcnzoic  acid. 

Paranitro-odtjlbenzene  is  only  formed  in  snmJI  quantity  and 
can  readily  be  separated  from  the  nieta-coio pound  by  Eublimv' 
tion,  since  it  is  less  volatile.  It  is  thus  obtained  in  Instroo^ 
yellowish  needles,  which  melt  at  204°  and  yield  paramtrobemoie 
acid  on  oxidation, 

Paramido-octylJ}e^txene,  CgH^(NHj)CgH,j,  is  obtained  wlies 
octyl  alcohol  is  heated  to  270'— 280°  vrith  zinc-chloride- 
anilinc,  and  in  small  quantity  when  the  alcohol  is  heated  to 
S00°  with  aniline  hydrochloride.  It  is  an  odourless,  oily  liquid, 
which  boits  at  310" — 311°  and  solidifies  at  a  low  tempaataitt' 
in  large  plates,  melting  at  about  195°,  It  forms  cbaiacteritue 
salts,  which  crystallize  well. 

OctJ/lboKoic  acid,  CaH^^.C^H^.COjH,  was  first  prepared  ly 
Eeran,  who  heated  the  formyl  derivative  of  the  amido-basc  with 
zinc  dust  and  converted  the  nitril  thus  obtained  into  the  add 
by  heating  with  alcoholic  potash.  The  free  acid  is  slij 
soluble  in  hot  water  and  crystallizes  from  alcohol  in  small  p 
or  needles,  melting  at  139°. 

Faramido^apj-ylbensem,  CflHi3(CHj)CH.GoH,.NH,,  iaobtaiM 
from  secondary  octyl  alcohol  in  a  similar  manner  to  araido-octjl 
benzene  and  is  an  odourless  liquid,  which  boils  at  2!>0°— 
does  not  solidify  at  —20°  and  forms  well-defined  salts. 

It  is  converted  by  the  diazo-reaction  into  para-iodo-atprj^ 
l>enzeM.  CaHig(CHs)CH.CeHJ,  a  yellow,  oily  liquid,  which  bdk 
at  SOi" — 305"  and  is  oxidized  by  chromic  acid  to  parauitFobenttir 
acid.' 

Octyltolucnc,  CgHjT.CjH^.CHj,  is  still  unknown;  its  sm^ 
derivative  is  prepared  by  heating  cctyl  alcohol  with  zinc  chlorih 
orthotoluidine  to  230° ;  it  is  an  odourless  liquid,  boiling  A 
324°— 326°.* 

Di-amylben:ene,  CoHJCsHsCCHg)^,,  is  formed  by  the  acAl 
of  aluminium  chloride  on  a  mixture  of  benzene  and  na]' 
chloride.  It  is  an  aromatic  smelling  hquid,  which  boils  at  abd 
265°,  tastes  like  turpentine  and  has  a  sp.  gr.  of  0'8868  at  ff 

Jfcaxlhi/lJifjiscne,  C^(C^^\,  is  obtained  when  a  inixlore  a 
benzene  and   ethyl   bromide    is  allowed   to   stanil   in  i 

'  TVcran,  Da.  DeuU^.  Chem,  O™,  sviii.  131. 

'  Ihul.  win,  \W. 

»  AttBtin.  Bnll.  Sire.  CKim,  imIvi,  W. 


■iili  aluiuinium  chloride ;  it  crystallizes  from  alcohol  in 
Wborescent  iiionosym metric  prisms,  often  three  or  four  iuchea 
1  length,  wiiich  readily  cleave  parallel  to  the  asia  of  length, 
|aelt  at  120°  and  boil  at  3057 

Cdylheiizeite,  C^^.C^^^,  ia  the  product  of  the  action  of 
■diuni  on  a  mixture  of  iodubeozeiie  and  cetyl  iodide.  It 
^tallizea  well,  melts  at  27°  and  buUs  at  230°  at  a  pressure 
F  15  mm. 

Cetylpkeiiol,  CgHj(0H).CjBH3,.     Fuming  sulphuric  acid  con- 

jrts   cetjl benzene    into    the   sul phonic    acid.     The    slightly 

iduble  sodium  salt  of  this  yields  the  phenol  on  fusion  with 

iBtic   potash.      It    crystallizes   well,   has    neither   taste   nor 

Uour,  luelts  at  77'5°  and  boib  at  a  pressure  of  16   mm.  at 

-261°, 

I  Amidocdylbemene,  C(,H^(NHj)CioHsg.     Cetylbenzene  is  con- 

rted    by   niti-ation    into    nWcKctylhenzcnf,   Q^^['^O^C^^^ 

pluch   13   a   crystalline   powder,   melting   at   35° — 36°,  and  is 

pnverted   by   reduction   into   ainidocetylbenzene.     The   latter 

fgtallizea  well,  melts   at  53°  and  boils  at  254° — 255°  at  a 

lure  of  14  mm. 

I  OetodetxUyUieiizcnt,    CflH^.CigHg,,    has    been    prepared    from 

idecatyl  iodide  in  a  similar  manner  and  crystallizes  from 

snhol  in   small,  silver   lustrous   plates,    melting   at   36°.     It 

loila  at  249°  at  a  pressure  of  15  mm.  and  solidifies  in  lustrous 

kblets. 

[  Ociodeeati/lpheTwl,  C^^{OW)C^^g,,  crystallizes  from  alcohol  in 
rge,  lustrous  plates,  which  melt  at  64°.* 


PIPITZAHOiC  ACID,  CjjHjoOj- 

3503  The  root  known  as  "Ilaiz  del  lipitzalmac  "  is  employed 
11  Mexico  as  an  energetic  aperient,  which  produces  no  unpleasant 
:er  effects.  In  the  year  1855.  Professor  Bio  de  la  Loza  dis- 
rvered  that  the  active  substance  is  deposited  in  the  root  in  the 
1  of  golden-yellow  prisms,  while  Dr.  Schaffner,  of  San  Luis 
Potosi,  sent  a  small  specimen  in  the  same  year  to  Liehig,  who 
^trusted  Weld  with  the  investigation.  This  chemist  detennined 
3  composition  of  the  substance  and  gave  it  the  name  which 
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is  etill  used.'  In  1856,  ScbatToer  discoTered  the  plant,  wbiii 
beloDgs  to  the  order  of  the  Compositae,  and  named  it  Tririi 
jiipitzaliuae.  Aft^r  liis  death  his  collection  passed  into  tb 
hands  of  hia  friend,  Vigcner,  of  Biebricli,  wbo  fonttd  iu  it  a  large 
amount  of  the  root  aod  drew  attention  to  it  again  in  1884. 
his  request  an  iuvostigation  of  pipitzaho'ic  acid  was  undert^ 
by  Anschiitz,  who  carried  it  out  in  conjunction  with  Lenlfaef ; 
the  subject  was  also  studied  by  Myliua.^ 

It  WEis  found  tliat  the  substance  is  not  a.  mouobasic  add,i 
was  supposed  by  Weld,  but  a  hydrasyquinone,  C^HO/OH) 
{C„Hg„+ ,)(C„H„^_j),  containing  two  Bide  chains,  the 
stitution  of  which  is  still  unknown. 

Pipitzaho'ic  acid  crystallizes  from  dilute  alcohol  or  beDzeneii 
small,  golden-yellow  plates  and  from  ether  in  oblique.  rhomlHe 
tablets,  which  melt  at  102°— 103°,  readily  sublime  and  volatilua 
with  steam.  Its  alkaline  solution  has  tlie  colour  of  pot 
permanganate,  the  original  substanse  being  thrown  down  \ij 
carbon  dioxide.  Reducing  agents  convert  it  into  the  coIodtIm 
hydropipitzahoTc  acid,  C,5Hig(0H)g,  which  rapidly  oxidizes 
the  air. 

AnUidopipitzuhoie  add,  C,BH„OjCOH)NH.CflHj.  is  fomwd  lij 
the  action  of  aniline  on  the  solution  of  the  acid  and  crjBtalliM 
in  dark  purple  coloured,  lustrous  needles,  which  melt  at  \Vt 
and  aieconverted  by  heating  with  ammonia  into  amidojnpibakb 
acid,  Ci5HjgO;(OH)NH3.  This  substance  crystallizes  from  alcoW 
i[i  lustrous,  brownish  red  needles,  melts  at  151°  and  tona 
deep  blue  coloured  solution  in  alkalis. 

ffydroxi/pipiiaihoic  acid,   is   obtained    by    treating   the  U 
alcoholic  solution  of  the  anilido-acid  with  sulphuric  ac 
crystallizes  from  ether  or  benzene  in  red  plates,  which  i 
138°  and  form  a  purple  cobured  solution  in  alkalis. 


ALCOHOLS  OF  THE  FORMULA  C„H2b_,0. 

S504  The  following  compounds  are,  according  to  their empiriJ 
formula',  homologous  with  bonzyl  alcohol,  and  are  theitbl 
described  Iiere  although  their  constitution  is  quite  unknown. 


'  VtT.  Dtuttclt.  Chvn,  On, 


TIB  ;  Jnn,  Chrtn.  Pharm.  oemt.^ 


CYNANCHOL.  3«D 

'ynanekol,  C,,,Hj,0.  C>/nanchum  amtum,  a  creeping  plant,  is 
iked  upon  in  tiie  district  of  the  Oxus  us  exceedingly  poisonous 
i  especially  harmful  to  cameh.  It  conUiina  a  milky  sap,  which 
t  investigatoii  by  Butlerow,  wlio  was  unable  to  detect  any 
lonous  principle  in  it,  He  obtained  from  it,  liowever,  a 
Jline  substance,  to  which  he  gave  the  name  cynancho'.* 
;  has  subsequently  shown  that  it  is  a  mixture  of  two 
npounds,  which  may  he  separated  by  reciystallization  from 
ho!.'' 

Tynanchin  crystallizes  in  large,  broad,  lustrous  plates,  which 
L  at  148° — 149°  and  are  slightly  soluble  in  cold,  readily  in 
b  alcohol. 

xJicccHn  forms  lancet-shaped  needles,  melts  at  145° — 

1  dissolves  readily  in  hot  alcohol,  while  it  is   almost 

3  ill  cold  alcohol. 

tether  these  compounds  are  really  nlcohols  remains  to  be 

wed.     Tliey  cannot  be  phenols,  since  they  do  not  dissolve  in 

I,  but  may  perhaps  be  ethers.     Butlerow,  to  ascertain  this, 

1   cynanchol  with    hydrioilic    acid  and   obtained   a    small 

^ount  of  a  volatile  iodide,  together  with  an  amorphous  residue, 

^ch  was  insoluble  in  alkalis.     This  result,  therefore,  favours 

B  supposition  that  the  substances  are  elher,=. 

duenvl    or  Laetuceryl   alcohol,   Cj^HjgO.     The  poisonous 

:e  (Laeluca  virosa),  contains  a  juice  which,  after  drying, 

I  the  German  lactucarium,  which  is  made  in  Zell,  on  the 

jselle,  where  the  plants  ore  cultivated  on   the  slopes."     It 

ffltains  a  large  amount  of  a  crystalline  substance,   which  is 

1  laetucerin.    This  substance  was  found  by  Hesse  to  be  a 

ixture  of  the  acetic  ethers  of  two  isomeric  alcoliols.*     In  order 

■  prepare  them,  lactucarium  is  extracted  with  petroleum-ether, 

e  solution  evaporated  and  the  residue  exhausted  with  alcohol, 

I  dissolves  out  the  laetucerin.     The  latter  is  purified  by 

crystallization,    saponified    with    alcoholic    potash    and    the 

whols  precipitated  with  water,  washed  and  dried. 

i-Laclucerol  separates  out  on  cooling  when  the   mixture  is 

[tiled  with  a  little  alcohol,  and    is  purified   by  boiling   with 

kimal    charcoal    and    recrystallization.     It    crystallizes    from 

I  of  90  per  cent,  in  long,  silky  needles,  which  resemble 

J  of  caSemc  and  contain  one  molecule  of  water,  while  it 

rates  from  ether  or  chlorofomi  in  anhydrous  needles.     It 


'  Afn,  Cfurm.  Pliorm,  i^ 
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melts  at  ITO"*  and  may  be  volatilized  in  a  current  of  carbon 
dioxide.     Its  solutions  are  dextrorotatory. 

a-Laduccryl  acetate,  C^gHj^CgHgO,,  is  obtained  by  beating  the 
alcohol  with  acetic  anhydride ;  it  crystallizes  from  hot  alcohol  in 
small  plates  and  melts  at  210°. 

fi'Zactucerol  does  not  readily  crystallize  from  alcoholic  solution, 
but  separates  from  ether  or  chloroform  in  long,  silvery  needles. 
Its  solutions  have  a  feebler  rotatory  power  than  those  of  the 
a-compound. 

fi'Laduceryl  acetate  crystallizes  in  small  plates,  melting  at 
230^ 

Sycoceryl  alcoJiol,  CjgHj^jO.  Among  the  products  which  were 
exhibited  at  Paris  in  1855  was  a  resin  which  had  been  obtained 
from  Ficvs  rubiginosa,  in  New  South  Wales,  and  which  it  was 
proposed  to  apply  to  technical  purposes.  It  was  investigated  by 
Warren  de  la  Rue  and  H.  Miiller,  who  found  in  it,  together  with 
a  resin  and  caoutchouc,  a  crystalline  substance,  which  they 
proved  to  be  the  acetate  of  an  alcohol,  to  which  they  gave  the 
name  sycoceryl  alcohol  {avKov,  fig ;  tcrfpof;,  wax).  The  resinous 
constituent  is  readily  soluble  in  cold  alcohol;  boiling  alcohol 
extracts  the  acetate  from  the  residue,  and  it  is  then  saponified 
by  a  solution  of  sodium  in  absolute  alcohol. 

Sycoceryl  alcohol  crystallizes  from  hot  alcohol  in  silky  needles, 
resembling  those  of  caffeine,  which  form  masses  resembling 
wavcllite.  It  melts  at  90°  and  is  converted  by  acetyl  chloride 
into  the  acetate. 

Si/coccryl  acctatCy  CjgHgg.CgHgOg,  crystallizes  from  alcohol  in 
small  plates  and  from  ether  in  six-sided  tablets,  which  melt 
at  118°— 120°.  It  only  undergoes  slight  decomposition  on 
distillation. 

Sycoceryl  henzoate,  Cj^Hog.CyHgOg,  is  formed  when  the  alcohol 
is  heated  with  benzyl  chloride,  and  crystallizes  from  benzene  iu 
prisms.^ 

Cimhol  or  Cinehyl  alcoholy  CgoHg^O.     It  has  long  been  known 
that  Peruvian  bark  contains  a  fat  or  wax  in  addition  to  quinine 
and  other  alkaloids.     This  substance  was  first  carefully  investi- 
gated by  Hesse,  who  found  that  it  contains  a  series  of  isomeric 
alcohols.     All  genuine  barks  derived  from  the  various  species  of 
cinchona  contain  one  of  these,  which  has  been  named  cinchoL 
In  order  to  extract  it,  the  bark  is  exhausted  with  petroleum- 
spirit,  the   solution  evaporated   and  the  residue  recrystallized 

1  r/til.  Trails.  1860,  43  ;  Jahrcslx-r.  Chnn.  1861,  G37. 


CHINCHOL  AND  CUPREOL. 


I  alcobuL  The  crude  product  is  then  heated  with  acetic 
anhydride  and  the  acetate  thus  obtained  purified  by  further 
recrystalHzatioQ  and  finally  decomposed  with  alcohoHc  potash. 

Cinchol  crystallizes  from  alcohol  in  long  leaflets  or  broad 
plates  containing  one  molecule  of  water,  which  ia  lost  on 
warming  or  on  standing  orer  sulphuric  acid.  It  melts  at  139° 
and  volatilizes,  apparently  without  decomposition,  when  heated 
in  a  current  of  hydrogen. 

Cinehyl  awtate,  CjaHjj.CjHjOj,  crystallizes  from  hot  alcohol  in 
small  white  needles,  melting  at  124'.  It^  solution  in  chloroform, 
like  that  of  cinchol  itself,  is  lievorotatory. 

Cnpreol  or  Ciipveyl  alcohol,  C^Ha^O,  occurs  with  quinine  in 
Cuprea  hark  {Rcmijia  pcdniwtUala,  M.  Pv-rdicand)  and  with 
cinchol  in  several  true  cinchona  barks,  and  is  extracted  in  a 
^milar  manner  to  cinchol.  It  crystallizes  from  alcohol  in  satin- 
lustrous  plates  containing  one  molecule  of  water,  and  ffom 
petroleum-apirit  in  long,  delicate  needles,  which  melt  at  14l)° 
and  can  be  volatilized  in  a  current  of  hydrogen.  Its  solution  in 
chloroform  ia  more  strongly  I.TBVorotatory  than  that  of  cinchoL 

Cupreffl  acetate  crystallizes  from  alcohol  in  small  plates  and 
melts  at  126°.> 

Quclrachot  or  QiiebracAi/l  alcohol,  GjdH„,0,  occura  in  the 
white  Quebracho -hark  (Aynsdospenna  Quehracho),  which  also 
contains  alkaloids  and  is  employed  in  medicine  in  South 
America.  Hesse  has  also  detected  it  in  some  cinchona  harks. 
It  is  obtained  by  extraction  with  petroleum- spirit  and  crystalliza- 
tion from  alcohol.  It  crystallizes  in  small  plates  containing 
water,  which  is  readily  lost,  molts  at  125°,  volatiliKea  without 
decomposition  and  has  less  lievorotatory  power  than  cinchoL 

Qtiehrachyl  acetate  forms  small  plates,  which  are  anhydrous 
and  melt  at  115°.* 

Hide  akoliol,  CgjHjjO,  was  discovered  by  Personne  in  bini 
lime,  which  is  obtained  by  allowing  the  inner  portion  of  the 
bark  of  the  holly  {Ilex  aqaifoliwin.)  to  ferment.  In  order  to 
prepare  the  alcohol,  bird  lime  is  dried  at  100°  and  the  residue 
extracted  with  chloroform  and  petroleum -spirit.  This  dissolves 
the  ethereal  aalts  of  ilicyl,  and  these  are  then  decomposed  by 
heating  with  alcoholic  potash,  Ilicyl  alcohol  is  scarcely  soluble 
in  dilute  alcohol,  readily  in  piu'e  alcohol  and  forma  nacreous 
crystals,  which  melt  at  175°  and  volatiHzc  at  a  higher  tcmpera- 
jl  tore,  forming  a  vapour,  which  has  an  aromatic  o<lour. 

•  Anii.  Chan.  Pharm.  ecxxviiu  298  ;  caisiv.  576.  '  Idiil.  cma.  va. 
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Ilicie  acetate,  CjjHjj.CjUjO,   forms  crystals,   which  melt  it 
20*"— 206°.' 

Mixhyl  alcohol,  C^n^„0,  occurs  as  an  ether  of  palmitic  aol 
ill  tori-viocki  or  Japanese  biril-lime,  which  is  prepwed  fcjo 
MorJii-no-H  (Hoc  inte^ra).  It  resembles  ilicyl  alcohol,  melts  >l 
234"  and  decomposes  at  a  higher  temperature  with  fonuatioii  ii 
mochylcne,  Cj^H^,  which  is  a  thick  oil.  In  company  with  ihir 
substance  occnrs  ilicic  ako/iol,  CjjHjgO,  which  mella  at  \'f. 
Both  of  these  alcohols  are  converted  by  heating  with  palmi 
idcohol  into  a  substance  which  is  identical  vith 
bird-lime* 


HYDROCARBONS  OF  THE  FORMULA  CH^^ 

3505  Iscqrropylhiiir.nylbcnzniC  or  Isi-projiyfpkenynnitylftn  fCH^^ 
CH.C,H,.CH=CH.CHj.CH3,  was  obtained  by  Perkin  by  wo- 
billing  cuinenylangelic  acid,  prepared  from  ciiminaldehr'^ 
butyric  anhydride  and  sodium  acetate,  with  hydrobromic  so^ 
and  heating  the  product  with  sodium  carbonate  solution.  It  ii 
a  liquid,  which  boils  at  242°— 243°,  has  a  sp.  gr.  of  0  8S7i  it 
15°  and  has  an  odour,  which  resembles  that  of  cuminaldefarJl 
to  a  certain  extent,  but  is  fainter  and  more  fruit-Uke. 

IsojiroitylphenylbxUcnyl    hromtde,  CjgHi^Brj.  ciystallizei 
alcohol  in  transparent  tablets  aud  melts  at  77°.' 

ff-Isopropyllmtenylbfnzene  or  Isopropylphenylisolniiyltnt  (C^ 
CH.C„H,.CHzi<;(CHa),,  has   been   prepared   by   Perkin.  1 
heated  a  mixture  of  isobutyric  anhydride,  cuminaldebyde  1 
Bodium  isobutyrate.     It  boils  at  234° — 235",  has  a  sp  gr, 
0  SK!)  at  15°  and  forms  a  hquid  dibromide.* 


ALCOHOLS  OF  THE  FORMULA  C.Hj^O. 

3506  These  bodies,  according  to  their  empirical  formnlf. »" 
isomeric  with  cinnamyl  alcohol;  their  constitution  is  still  ijfli" 
unknown, 

Choksttrin  or  Ckolttteryl  alcohol,  CjoH^.OH.  In  the  i* 
178S,  Green  drew  attention  to  a  characteristic  fatty  sulntiw. 

'  J.  and  J.  PrrsonnB,  ByUl.  Sm.  Chim.  xliL  150. 

*  Divcis  Mid  VL»tKU\&,  Journ,  CAffli,  Sae.  1888,  i.  S68. 

'   Ibid.  ian,"H,  Wt..  *  nnA.V«V^»\_\<A. 
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hich  occnrred  in  gall-stonea.  This  body  was  classified  by 
rtircroy  with  spermaceti  and  adipocire  (Pt.  I.  p.  677), 
*  Che^TeuI  pointe<]  out  the  different  nature  of  these  bi>dies 
d  named  the  substance  in  qnestion  cholesterin  (ckolcsfdrine,  de 
\k.i]  et  uTepeot.  hile  solide).^  It  also  occurs  in  the  gall,  brain, 
irves,  spleen,  blood,  milk  and  excrements,  as  well  as  in  certain 
urbid  products  of  the  animal  economy,  in  cod  liver  oil  and  other 
Imal  &ta,  and  in  fish,  eggs,  &c.  It  has  also  been  discovered  in 
tru  guano,  and  occurs  in  wool  fat,  partially  in  the  free  state  and 
illy  in  the  form  of  ethers.  Eerthelot  has  prepared  several 
'  ita  ethers  and  thus  proved  that  it  is  an  alcohol,'  It  is  best 
itained  from  gaU-stones,  which  frequently  consist  almost  entirely 
'  it,  by  extracting  the  powder  with  boiling  water  and  crystal- 
dng  the  residue  from  alcohol.  It  may  also  be  exhausted  with 
'  e  solution  evaporated  and  the  residue  purified  by 
crystallization,^ 

If  gall-stones  are  not  obtainable,  it  may  be  extracted  from  the 
Ji,  which  must  be  evaporated  to  a  thin  syrup  and  extracted 
ith  ether.  Brains  contain  about  Oi  per  cent,  of  cholesterin 
3  80  per  cent,  of  water.  If  they  be  mixed  with  enough 
ister  of  Paris  to  absorb  all  the  water  and  the  hard  mass  powdered 
1  extracted  with  ether,  the  cholesterin  and  a  small  quantity 

fat  enter  into  solution.  The  liquid  is  then  cooled  to  0°,  at 
faich  temperature  the  fat  separates  out,  the  filtered  solution 

iporated  and  the  residue  freed  from  adheriug  fat  by  boiling 
ith  alcoholic  potash  ;  it  is  then  finally  purified  by  recrystalliza- 
in  from  alcohol.'  Cholesterin  crystallizes  from  chloroform  in 
sedles,  which  melt  at  145^ — 146°,  and  from  alcohol  or  ether  in 
nail  plates  or  monosymmetric  tablets,  containing  one  molecule 

water,  which  is  lost  over  sulphiiric  acid  or  at  100°.  It  is 
soluble  in  water,  and  is  scarcely  soluble  in  cold  alcohol,  but 
BBolves  in  hot  alcohol,  ether  and  chlorofonn.  Ita  solutions 
e  Uevorotatory.  It  boils  under  diminished  pressure  above 
10°  (Chevreul),  but  may  also  be  volatilized  at  the  ordinary 
t,  if  it  bo  carefully  heated.     It  combines  with  bromine 

form  a  dibromide,  C^gH^BrjO,  which  crystallizes  in  thin 
Bedles." 


ReehereAen  lur  U>  Corps  gna  etc     la  the  origint),  vliich  coDlaini  ■ 
nber  of  printer's  errani,  the  word  is  printed  a*fti,  inetead  of  artfit. 
S^kowski,  ZeUtchr.  anal.  Chfm.  xxri.  657. 
Thodicbum,  FreHnivJ  ZeUxkr.  \.  122. 
Wolitiky,  Jfi"/j(«V"  HandK  ii.  678. 
^inlicvDus  and  Moldenhauer,  AniC  Chcm.  Pftnrm.  cj;\\i.  \'A. 
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Cholesterin  gives  sevei-al  characteristic  reactions.  If  it  be 
brought  into  contact  with  sulphuric  acid  and  a  little  iodine,  a 
violet  colouration  is  produced,  which  changes  to  blue,  green  and 
finally  red.  If  its  solution  in  chloroform  be  shaken  with  an 
equal  volume  of  sulphuric  acid  of  sp.  gr.  1*76,  the  solution 
becomes  coloured  purple-red  and  the  acid  shows  a  green  fluores- 
cence. If  a  few  drops  of  the  chloroform  solution  be  now  poured 
into  a  basin,  the  colour  changes  into  blue,  green  and  finallj 
yellow.*  When  cholesterin  is  evaporated  with  nitric  acid,  a 
yellow  residue  is  left,  which  is  coloured  red  when  ammonia  is 
added  to  it  before  it  has  cooled.  The  colour  is  not  changed  by 
caustic  potash  solution,  so  that  cholesterin  can  in  this  way  be 
distinguished  from  uric  acid.* 

In  order  to  detect  cholesterin,  the  suspected  substance  is 
heated  with  benzoic  acid,  the  characteristic  benzoate,  which  is 
described  below,  being  formed.* 

Cholesteryl  chloride,  Cj^H^Cl,  is  formed  by  the  action  of 
hydrochloric  acid  or  phosphorous  pentachloride  on  cholesterin 
and  crystallizes  from  hot  alcohol  in  long  needles,  which  melt  at 
97°*  and  show  a  violet  fluorescence.* 

If  it  be  heated  with  a  solution  of  sodium  in  absolute  alcohol, 
cholesterylcnc,  CggH^a*  ^^  formed.  This  body  is  only  slightly 
soluble  in  alcohol,  readily  in  ether  and  crystallizes  iu  long 
transparent  needles,  melting  at  80°. 

When  the  chloride  is  boiled  with  alcohol  and  sodium 
amalgam,  hydrocholcsterylau,  G^^^^y  is  obtained.  It  forms 
feathery  crystals,  melting  at  90°.^ 

Cholcsteri/l  acetate,  CggH^^.CgHgOg,  is  obtained  by  berating 
cholesterin  with  acetic  acid,  acetyl  chloride  or  acetic  anbydiiJe 
(Hay man).  It  crystallizes  from  alcohol  in  small  needles,  melting 
at  113°. 

Cholesteryl  bntyrate,  CgeH^s-C^HyOa,  was  obtained  by  Berthelot 
by  heating  cholesterin  with  butyric  acid  to  200° ;  it  is  a  readily 
fusible  mass. 

Cholesteryl  stearatCy  Gi'^i^i-^i^^zfi^^  crystallizes  iu  siii«ill 
needles,  meltinc^  at  65°. 


'  ITesso,  Ann.  Chcni.  P/tann.  ccxi.  283  ;  Salkowski,  Frcscnius*  Zeiischr.  xi.  443. 
2  Schifi;  ibid,  ex  v.  313. 
'  Schulzc,  Frescniics'  Zcit'icJir.  xvii.  174. 

*  Bertholot,  Ann.  Chivi.  Phys.  [3]  Ivi.  54  ;  Lbbiscli,  Per.  Deutsch,  C?iem.  Grs. 
V.  510. 

"  Rfiyixian,  Pull.  Soc.  Chim.  xlvii.  B>^?>. 

«  Walitzky,  PcibtUin's  Handh.  ii.  129  and  131. 
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oleMeryl    henzoatc,    CjgH^j.CjHjO^.    ia    scarcely    soluble    in 
alcohol  anil   crystallizes    from    ether    in    characturistic, 
:  tablets  (Fig.    4),  wliich  melt  at  150°— 151°. 


Uff5\J 


V/iolestcri/lami?tc,  CajlIj^.NHg,  is  formed  when  the  chloride  is 
1  with  alcoholic  ammonia  and  crystallizes  in  small  iridescent 
I,  which  melt  at  104°  and  thou  show  a  characteristic,  bluish 
let  fluorescence,  resembling  that  of  the  precions  opal ;  this 

m  is  also  shown  by  the  fused  chloride  (Loebisch). 
Pinitnicholcslerin,  C^H^^(tiO^/i,  is  obtained  by  the  action 
Bfiuning  nitric  acid  on  cbolesterin  and  crystallizes  &om  hot 

»hol  in  fine  needles,  melting  at  120° — 121°,' 

PS*"?  Isocholesterin,   CjgHjjO,   occurs,   together    with   choles- 

I,  in  wool  fat.      The  latter  may  be  removed  by  extmctiou 

li  alcohol,  while  its  ethers  and  those  of  isocholesterin  remain 

bind.      The  mi):ture  is  then  saponitied  with  alcoholic  potash 

flUO°  in  closed  vessels,  the  solution  evaporated  and  the  residue 

Kted  with  ether.     Two  isomeric  alcohols  are  thus  obtained 

I  the  ethereal  solution,  which  is  evajKirated  and  the  residue 

1  to  200°  with  four  parts  of  benzoic  acid.      The  benzoatea 

I   obtained    crystallize    from  ether    in    characteristic    forms, 

Bcli  may  be  separated  mochanicaliy  by  washing  and  are  then 

Minified. 

jcholesterin  separates  from  a  dilute   alcoholic   solution   in 

tea,  while  its  concentrated  solution  solidifies  to  a  jelly.     It 

pBtallizes  from  ether  or  acetone   in  fine,  transparent  needles, 

^ting   at   137° — 138°.     It   is  dextrorotatory   and  gives   the 

IDleeterin  reaction  with  chloroform.^ 

pits  chloride  and  acetate  are  resinous  ;  tiic  stearate  forms  fino 
dies,  melting  at  72°. 
MlsorJuiUsteryl  benzoatc  crystallizes  from   ether  in  microscopic 
I  and  from  acetone  in  fascicular  aggregates  of  lustrous 
(dies,  melting  at  190°— 191°. 
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Phytosterin  or  PhytosUryl  alcohol,  CggH^O,  was  discovered  by 
Benecke  in  leguminous  fruits,  almonds  and  other  seeds,  and 
was  considered  by  him  to  be  cholesterin,^  until  Hesse,  who 
prepared  it  from  Calabar  beans,  proved  its  individuality  and 
gave  it  the  name  now  in  use*  (<f>irr6v,  plant).  It  is  widdy 
disseminated  in  the  vegetable  kingdom,  and  occurs  in  wheat, 
maize,  cotton  seed  and  probably  all  seeds,  as  well  as  in  the  fatty 
oils  derived  from  them,  in  many  fongi  and  in  the  sugar  beet,'  &c. 
It  is  best  obtained  from  seed  peas,  which  are  extracted  with 
petroleum  spirit,  the  solution  evaporated  and  the  residue  freed 
from  an  oily  impurity  by  exposure  on  filter  paper  and  then 
recrystallized  from  alcohol  (Hesse). 

It  thus  forms  plates,  containing  one  molecule  of  water,  while 
it  crystallizes  from  ether  or  chloroform  in  anhydrous  needles 
melting  at  132*' — 133^   It  has  a  less  rotatory  power  than  choles- 
terin,  but  gives  the  same  reaction  with  chloroform.*      While 
cod-liver  oil  and  other  animal  fats  contain  cholesterin  alone, 
phytosterin  always  occurs  in  the  oils  derived  from  seeds,  but  is 
not  contained  in  palm  oil  and  only  in  small  quantity  in  olive  oil. 
An  adulteration  of  cod-liver  oil  with  seed  oil  can  therefore  be 
detected  by  isolating  the  cholesterin  of  the  mixture.     This  sub- 
stance when   pure    crystallizes   from   alcohol   in   characteristic 
tablets,  melting  at  146**,  whilst  the  melting-point  is  lowered  by 
the  presence  of  phytosterin,  and  the  needle-shaped  crystals  of 
the   latter    can    readily   be    observed  among  those  of    choles- 
terin.    Since  olive  oil  only  contains  a  very  small  quantity  of 
phytosterin,  while  cotton-seed  oil  contains  it  in  relatively  large 
amount,  an   adulteration  of  the  former  with   the  latter   may 
probably  be  recognized  without  much  difficulty.^ 

Phytost  cry  I  acetate  y  CggH^g.CgHjOg,  crystallizes  from  hot  alcohol 
in  lustrous  satiny  plates,  melting  at  120°.® 

Paracholestcrin,  C2eH^0,  is  a  constituent  oiAeikalmm  scptwuni, 
a  fungus  which  grows  on  old  tan  heaps.  It  crystallizes  from 
alcohol  in  plates,  containing  one  molecule  of  water,  and  from 
ether  or  chloroform  in  silky  needles,  melting  at  134° — 135*5 V 
It  has  a  feebler  lajvorotation  than  phytosterin  and  gives  the 
chloroform  reaction  (Schulze). 

^  Ann.  Chcm.  Phnrm.  cxxii.  249. 

^  Ibid,  cxciL  175. 

'  Lippmaim,  Ber.  Dcvtsch.  Chtm.  Ges,  xx.  8201. 

*  Hesse,  Ann.  Chcm.  Phamn.  ccxi.  283. 

*  Salkowski,  Frcscniics'  Zeitschr.  xxvi.  557. 

*  Ilessc,  Ann.  Chnn.  Phnrm.  ccxxviii.  296. 
^  Koinke  aixl  Uodrwald,  ibid,  ccvii.  229. 
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ParachoUsUryl  benzoate,  C25H43.C7H5O,,  crystallizes  fjx)m  ether 
in  thin,  lustrous,  rectangular  plates,  which  melt  at  127** — 128^ 

Caulosterin,  C^gH^O,  occurs  in  the  root  and  stem  (canlis, 
xavXis:)  of  seedlings  of  the  yellow  lupine,  which  have  been 
allowed  to  grow  in  the  dark.  It  is  also  Isevorotatory  and  gives 
the  chloroform  reaction ;  it  crystallizes  from  alcohol  in  lustrous 
plates,  containing  a  molecule  of  water  of  crystallization  which  is 
lost  at  100^  and  melts  at  IBS' — 159^  Its  benzoate  crystallizes 
from  ether  in  thin  lustrous  plates.^ 

Daucasteriuy  C^^H^O.  A  red  colouring  matter,  which  is 
known  as  carotin,  occurs  in  the  carrot  {Daucus  carota),  together 
with  a  colourless  body,  termed  hydrocarotin  by  Husemann  in 
the  belief  that  it  only  differed  from  carotin  in  containing  a 
larger  amount  of  hydrogen.'  According  to  Arnaud,  it  is 
identical  with  phytosterin,  but  this  view  has  been  disputed  by 
Seinitzer,  who  showed  that  it  is  a  new  cholesterin.  for  which  he 
retained  the  name  hydrocarotin.'  The  carrot  contains  about  001 
per  cent,  of  this  substance,  which  crystallizes  from  acetone  in 
long  needles  and  from  methyl  alcohol  in  large,  nacreous  plates, 
containing  water  of  crystallization,  which  is  soon  lost.  It  melts 
at  IST*,  is  laevorotatory  and  gives  the  chloroform  reaction.  Its 
acetate  forms  scales,  melting  at  127*5^  while  the  benzoate 
crystallizes  in  tablets,  which  resemble  those  of  cholesteryl 
benzoate  and  melt  at  145V 

^  Schnlze  and  Barbieri,  Joum.  PrakU  Chem,  [2]  xxv.  159. 
'  AfiTi.  Chem,  Pharm.  czvii.  200. 

*  Ctmp^.  RctuL  cii.  1319. 

*  Beinitzer,  MatuUah.  Chem,  yii.  597. 
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GROUP  OF  THE  TERPENES  AND  CAMPHORS. 

2508  The  pines,  firs,  and  other  coniferous  plants  are  rich  in 
resins  and  volatile  hydrocarbons.  The  resinous  juice  issuing  from 
the  bark  of  many  of  these  trees  or  obtained  from  them  by  means 
of  incisions,  which  is  called  turpentine  and  was  known  to  the 
ancients,  is  a  mixture  of  these.  Dioscorides  relates  that  the 
resin  oil  (7n<r<ri\atop)  was  extracted  from  this  resin  by  boiling  it 
with  water  in  a  vessel  over  which  wool  was  suspended,  which  was 
allowed  to  become  saturated  with  the  vapours  and  then  wrung 
out  into  another  vessel.  The  same  method  is  described  by 
Pliny  :  JE  pice  JU,  qiwd  pisdnttm  appellant,  quum  coquUur, 
velleribus  supra  Juditum  ejus  expansis,  atqtce  Ua  expressis ;  .  .  .  . 
color  olco  fulmis. 

As  the  process  of  distillation  was  gradually  improved,  oil  of 
turpentine  was  more  frequently  prepared  and,  like  spirits  of 
wine,  received  the  name  aqua  ardens, 

Marcus  Graecus,  who  lived  in  the  eighth  century,  or  accord- 
ing to  some  authors  at  a  later  period,  gives  the  foUowing 
directions  :  Hecipe  terehinthiiiam,  et  destilla  per  alamhicum  aguam 
ardentcm,  quam  imponcs  in  vino  cui  applicatur  candela  et  ardchit 
ipsa.  Libavius  treats  of  it  in  an  appendix  to  his  chapter  on 
alcohol,  and  it  was  rarely  at  that  early  period  described  as  an 
oil,  this  word  being  however  used  by  Arnoldus  Villanovanus  in 
the  thirteenth  century  and  in  the  fifteenth  centuiy  by  Johann 
von  St.  Amando,  a  physician  of  Toumay,  who  says :  Oleum  de 
terehinthina  fit  similiter  ^;c7'  suhlimationan,  et  est  clarum  nt 
aqua  foniis,  et  ardct  ut  ignis  graeciis. 

Libavius  generally  speaks  of  it  as  spiritus  terehinthinae,  and 
Lemery  as  esprit  de  therebentine,  but  the  latter  chemist  re- 
marked in  1700  that  this  spirit  is  really  une  huile  aether^. 

Other  volatile  oils  became  known  in  the  thirteenth  century. 
Raymond  Lully  says  that  such  are  obtained  by  the  distillation  of 
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iny  plauta  with  water  and  speaks  more  particularly,  in  common 

lith  Arnoldus  Villanovanus,  of  oil  of  rosemary.     A  very  lai^ 

mber  of  ethereal  oils  was  then  prepared  by  the  adherents  of 

icelsus  ia  their  endeavours  to  extract  the  quintessence  from 

I  long  believed  that  the  characteristic  odour  of  these 
s  did  not  arise  irom  the  oils  themselves  but  from  a  substance 
ixed  with  them.  This  odorous  body,  which  was  thought  to  be 
y  subtle  and  scarcely  ponderable,  was  named  ^iritit* 
r  by  Boerhave  in  the  year  1732.  Macquer  in  1778  expressed 
e  opinion  tliat  it  was  a  true  gas,  and  Fourcroy  in  1794  devoted 
A  entire  chapter  of  his  Elemtns  ^Histoirt  natun-lle  et  de  Chimie 
t  discussion  of  this  arotne ;  four  years  later,  however,  he 
t  to  prove  that  the  odour  was  that  of  the  oils  themselves 
i  was  not  due  to  an  admixed  substance. 

e  investigation  of  these  oils  showed  that  many  of  them,  as 

L  of  turpentine,  oil  of  lemons,  &«.,  have  the  formula  CidH,o, 

that   isomeric   hydrocarbons,   frequently   accompanied   by 

ier   compounds,  occur  in  other  ethereal   oils.      These  yield 

jric    or   polymeric   hydrocarbons  when   submitted   to  the 

1  of  heat  or  sulphuric  acid.      It  was  further  observed  that 

I  of   turpentine  combines  with  hydrochloric  acid  to  form  a 

tystalline   compound,   C,pHjg.HCl,  an   isomeric    liquid   being 

multaneously  formed,  while  oil  of  lemons  yields  the  solid  body, 

j„H,g(ClH)j.      Oil   of    turpentine   also   combines  with   water 

'  iT  certain  conditions  to  form  the  crystallized  hydrate  CioHn, 

IjO,  which  was  also  obtained  from  other  ethereal  oils.^ 

I  Berthelot,  who  made  a  detailed  investigation  of  oil  of  turpen- 

Ine  and  its  derivatives,  came  to  the  following  conclusions  : 

I  Oil  of  turpentine  exists  in  two  optically  isomeric  modifica- 

ions,    the     Isevorotatory    terebenteiie    and    the    dextrorotatory 

atralfne  (p.  415).     Both  of  these  yield  the  isomeric  hydro- 

jrides  mentioned  above,  while  a  dihydrochforide  is  formed  by 

!  continued  action  of  concentrated  hydrochloric  acid,  which 

s  to  be  identical  with  that  derived  from  oil  of  lemons.  In 

jddition  to  these,  an  unstable,  liquid  compound  of  the  formula 

I}j  +  2(C,oHig.HCl)  exists.     Careful  elimination  of  the 

■drochlorio  acid  i'rom  the  solid  monobydrochloridea  yields  the 

;  crystalline  hydrocarbons  terecaniphene  and  austracam- 

»  Dumas,  Ann.  CKan.  Pkarm.  vi.  2J6  ;  Bluncbet  and  Sol!,  ibid.  vi.  2BD  ; 
inahet,  ibid.  viL  161  ;  Sonherui  uiil  Capitaine,  ibid,  xixiv.  311  ;  Deviile, 
Tii.  ITS  ;  Ixxi.  310  ;  Wiggen,  ibid,  xxxiii.  393  ;  Ivii.  S47  ;ica  olio  ibid. 
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pheney  which  are  also  optically  different,  while  an  inactive 
camphene  (p.  417)  is  formed  under  other  conditions.  These 
hydrocarbons  form  hydrochlorides  from  which  they  can  be 
isolated  unaltered.  Oil  of  turpentine  is  converted  by  heating 
into  isoterehenc  or  atLstrcUerebenCy  which,  like  oil  of  lemons,  com- 
bines with  two  molecules  of  hydrochloric  acid  and  occupies  an 
intermediate  position  between  oil  of  turpentine  and  oil  of 
lemons. 

Berthelot  then  gives  the  following  risunU : 

"  The  hydrocarbon,  CiqHj^  in  certain  of  the  forms  in  which 
it  occurs  in  nature,  as  for  example  in  terebentene,  is  the  starting 
point  for  two  series  of  compounds  :  (1)  The  monatomic  camphol 
series  (including  the  monohydrochloride  or  camphhol  hydro- 
chloric ether  CigHi^Cl,  the  camphenes,  Ci^Hj^,  and  the  camphol 
alcohols,  CiqHi^O).  (2)  The  diatomic  terpil  series  (including  the 
dihydrochlorides,  the  hydrates,  CjoHj^O,,  and  the  terpilenes). 

''  Each  of  these  series  forms  a  chief  group,  which  is  dirided 
into  secondary  series  (australene,  terebentene,  &c.),  the  isomeric 
members  of  which  correspond  in  pairs.  Each  of  these  series 
has  an  inactive  hydrocarbon  as  type,  that  of  the  fii-st  group 
being  camphene  and  of  the  second  group  terpilene."  * 

In  addition  to  this,  oil  of  turpentine  is  converted  by  the 
action  of  sulphuric  or  phosphoric  acid  into  the  inactive  terthau, 
which  combines  with  hydrochloric  acid  to  form  a  semi-hydro- 
chloride  (CioHio)2HCl. 

As  it  had  been  found  that  the  isomeric  hydrocarbons,  CjoHjg, 
are  closely  related  to  camphor,  they  had  been  termed  cam- 
2)h€ncs,  but  as  this  name  was  subsequently  adopted  by  Berthelot 
for  a  single  definite  substance,  it  was  changed  to  terpciics}  The 
close  relations  existing  between  these  substances  and  cymene 
were  not  discovered  till  a  later  period.  It  was  believed  that 
an  extremely  large  number  of  terpenes  existed,  which  differed 
from  each  other  in  physical  properties,  such  as  optical  behaviour, 
smell,  boiling-point,  «&c.,  and  that  numerous  chemical  isomerides 
existed  in  addition  to  these  physical  isomerides. 

Light  was  first  thrown  upon  this  little-understood  group  by 
the  researches  of  Tilden.  This  chemist,  in  conjunction  with 
Shenstone,  found  that  the  substances  in  question  can  be  divided 
into  two  classes;  the  members  of  the  first  of  which  boil  at 
about  160**,  while  the  boiling-points  of  the  second  class  approach 

^  Ann.  Chrm.  Phann.  Ixxxiv.  350  ;  ex.  367  ;  Suppl.  ii.  226. 
-  Kekule,  Lfhrb.  ii.  464. 
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74°.  Both  combine  with  nitrosyl  chloride  to  form  compouDds 
ijHjgNOCI,  which  exhibit  characteristic  differences.'  He  sub- 
quently  showed  that  those  of  the  first  class,  to  wliich  oil  of 
,tine  belongs,  form  a  solid  monohydrochloride  with  hydro- 
acid  and  that  the  liquid  product  simultaneously  formed 
a  mixture  of  cymene  with  monohydrochloride  and  a  dihydro- 
Joiide.  The  latter  is  readily  formed  by  the  action  of 
^hloric  acid  on  the  higher  boiling  terpones,  such  as ; 


Citrene  from  oil  of  lemons, 
Hespcridene  from  oil  of  oranges, 
Eergamene  from  oil  of  bergamot, 
Carvene  from  cumin  oil, 
Terpene  from  pine-ueedlo  oil, 
Terpene  from  resin  spirit. 

Sylveatrene,  a  substance  which  occurs  in  Swedish  and  Russian 
il  of  turpentine,  also  forms  a  characteristic  dihydrochloride.^ 
iban  had  previously  found  that  the  terebeue,  which  ia  formed 
f  the  action  of  concentrated  sulphuric  acid  on  oil  of  turpen- 
me,  ia  a  mixture  of  cymeue  witli  a  terpene,  which  he  looked 
pon  as  pure  terebene.  Annstrong  and  Tilden,  however, 
lowed  that  the  latter  contains  camphene  and  another  terpene, 
IT  which  they  retained  the  name  of  (crjri-taic  ;  *  it  ia  also  formed 
hen  terpene  di hydrochloride  is  heated  with  water  and  when 
le  hydrate  is  treated  in  a  similar  manner  with  dilute  sulphuric 
cid. 

A  complete  explanation  of  this  subject  waa  first  given  by 
Tallach's  detailed  investigation.  According  to  this  chemist, 
lere  are  eight  chemically  different  terpeues,  which  fall  into 
iree  classes : 


Pinene  Limonene 

Camphene  Dipentene 

Sylvestrene 
Terpinoleue 


Terpinene 
Phellandrene 


Pinene,  which  exists  in  two  optically  isomeric  forms,  occurs  In 
I  of  turpentine  and  other  ethereal  oils.  It  forms  a  mono- 
^rochloride,  which  is  converted  by  elimination  of  hydrocliloric 


'  Jov/m.  Che^n,  Sac  xxxj.  [>! 
'  Ber.  DevJtth.  Chfm.  Oa.  x 
•/AiAxti  1762. 
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acid  into  camphene.  The  latter  combines  with  one  molecule  of 
hydrochloric  acid  and  may  be  reobtained  unaltered  from  this 
compound. 

The  terpenes  of  the  second  group  are  characterized  by  the 
formation  of  crystalline  tetrabromides,  Ci^Hi^Br^  by  means  of 
which  they  can  be  readily  detected.      Pinene  and  limonene  are 
converted  by  being  strongly  heated  into  dipentene,  which  forms 
the  same  dihydrochloride  as  is  formed  by  the  action  of  concen- 
trated hydrochloric  acid  on  pinene  and  of  hydrochloric  acid  gas 
on  limonene.     The  latter  terpene  occurs  in  several  ethereal  oils, 
while  sylvestrene  is  a  product  of  the  dry  distillation  of  pine- 
wood  and  is  a  very  stable  compound.    Terpinolene  and  terpinene 
are  constituents  of  terpilene  and  of  the  products  of  the  further 
decomposition  of  dipentene.      This  substance,  as  also  terpinene 
and  phellandrene,  is  found  in  nature.      The  two  latter  are  dis- 
tinguished by  the  formation  of  crystallized  compounds  of  the 
formula  Ci^H^gN^Og,  with  nitrogen  trioxide. 

The  smell  of  the  pure  terpenes  resembles  that  of  oil  of  lemons 
or  oranges  in  a  greater  or  less  degree. 


THE  PINENE  GROUP. 

2509  Oil   of  tmycntinc  has  been  long  prepared  by  the  dis- 
tillation  of   turpentine   with   water,   that   derived  from  Finos 
maritima  being  employed  for  this  purpose  in  South-west  France. 
The  French  oil  of  turpentine  consists  almost  entirely  of  laevo- 
pinene  or  terebeiitene,  which  also  occurs  in  Strassburg  turpentine 
{Finns  picca),   in   Venetian   turpentine    (Finns   larix)    and  in 
Canada  balsam  (Fimcs  halsamea),     English  oil  of  turpentine,  so 
called  because  it  comes  to  the  European  markets  from  England, 
is  prepared  in  the  United  States,  especially  in  North  Carolina, 
from  the  turpentine  of  Finns  anstralis.      It  is  simply  distilled 
from  copper  retorts  without  the  addition  of  water  and  the  oil 
received  in  the  casks  in  which  it  is  exported.^      It  contains 
dextropinene  or  australene,    which   also   occurs,  together   with 
sylvestrene,  in  Swedish  and  Russian   oil  of  turpentine.      The 
latter  product  differs  from  those  already  described  in  not  being 

^  Fliickigcr  and  Hanbiiry,  Pharmacographiay  2nd  Edit.  605. 
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ained  from  turpentino  but  from  pine-wooJ  tar  {Pinun  sylvesiris 
i  2'iniis  Zetieimtrii). 
pAnotber  product,  named  teniplinol  or  oil  of  fir-cones,  is 
repared  in  Switzerland  from  the  cones  of  the  silver  fir  {Pinits 
picca)}  It  consists  of  Ifevoplnene  and  has  a  very  pleasant 
smell,  resembling  that  of  orange  6owera,  while  the  freshly 
prepared  oil  from  the  turpentine  of  the  same  tree  has  a  smell 
reaembliug  that  of  lemons.* 

Commercial  oil  of  turpentine  contains  oxidation  products  and 
has  a  characteristic,  unpleasant  smell ;  when  heated  to  250° — 270', 
it  is  partially  polymerized  and  partially  converted  into  the 
isomeric  dipentene.  If  its  vapour  he  passed  through  a  tube 
heated  to  just  below  redness,  isoprene,  C^Hg.  hepthie,  CjHj^, 
toluene,  metaxylene,  cymene,  terpileno  (dipentene)  and  poly- 
terpenes  are  formed,*  while  the  products  at  a  red  heat  are 
beuzeue,  toluene,  metaxylene  and  its  isomerides,  naphthalene, 
phenanthn-ne,  anthracene  and  methylanthracene,  all  of  which 
occur  in  coal-tar.' 

Chlorine  acta  so  energetically  on  oil  of  turpentine  as  to  cause 
ignition,  so  that  when  paper  soaked  in  the  oil  is  brought  into 
chlorine  gas,  finely  divided  carbon  separates  out  and  hydrochloric 
acid  is  formed.  Substitution  products  are  formed  by  a  more 
moderate  action,  or  addition  may  take  place,  bromine  acting 
in  similar  manner.  When  iodine  is  added  to  oil  of  turpentine,  it 
dissolves  antl  the  mass  then  detonates,  hydriodic  acid  being 
evolved  ;  if  it  be  very  gradually  added  and  the  mixture  heated, 
cjrmene  is  formed. 

Oil  of  turpentine  absorbs  oxygen  very  readily,  carbon  dioxide, 
formic  acid,  acetic  acid,  &c.,  being  formed  and  the  whole  being 
finally  converted  into  a  resinous  mass.  According  to  Schiinbein, 
ozone  is  also  formed  in  this  gradual  oxidation  and  combines  with 
the  oil  of  turpentine  to  form  a  characteristic,  strongly  oxidizing 
compound,  while  Kinzott  states  that  the  peroxide,  C,(^,40,,  is 
formed  and  that  this  deconiposes  on  heating  with  water  into 
hydrogen  peroxide  and  camphoric  acid.' 

CioUuO,  +  2fljO  =  C„H,,0,  +  Up,. 

The  ignition  of  oil  of  turpentine  by  the  addition  of  fuming 

'  Fliiikiger,  Jahrab,  Chan.  1S5G,  64S. 

*  BLancbet  and  SvII,  Ann.  Chem.  Phanit.  vi.  S6S. 

*  Tilden,  Journ.  Chem.  Soc.  xlv.  411. 
'  Schnlti,  Bcr.  DtvtttK  Chrm.  (la.  x.  US. 

*  Jimrn.  Chan.  Soc.  xrii.  BU  ;  xviii.  210  -,  lis.  2*3. 
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nitrio  acid  was  known  in  the  seventeenth  century,  as  was  also 
the  fact  that  other  oils  behave  in  a  similar  manner.  Geoffroy 
in  1726  stated  that  the  experiment  succeeds  most  completely 
when  a  mixture  of  nitric  and  sulphuric  acids  is  employed,  and 
this  was  confirmed  by  Rouelli  in  1747. 

A  series  of  products  has  been  obtained  by  the  action  of  dilute 
nitric  acid  on  oil  of  turpentine,  the  constitutions  of  some  of 
which  have  only  been  recently  ascertained.  Acetic,  propionic, 
paratoluic  and  terephthalic  acids  are  formed,  together  with  tere- 
binic  acid,  C^Hj^O^,  and  dimethylfumaric  anhydride,^  C^H^Oj. 
The  latter  compounds  have  the  following  constitutional  formula: 

Terebinic  acid.  Dimethylfamaric  anhydride, 

CH,>c_CH<ggf  CH,C.CO. 


i to*  CH,.C.CO/ 


Chromic  acid  solution  converts  oil  of  turpentine  into  acetic 
acid,  terebinic  acid  and  terpenylic  acid,  CgHj^jO^,  the  constitution 
of  the  last  of  which  is  still  unknown,  a  small  quantity  of 
phthalic  acid  being  also  formed.* 

A  current  of  boron  fluoride  conveii;s  oil  of  turpentine  into  a 
polymeride,  which  is  a  viscid,  fluorescent  Uquid  and  boils  at 
300°  (Berthelot). 

Since  oil  of  turpentine  readily  dissolves  resins,  it  is  employed 
for  the  manufacture  of  lacs  and  varnishes  and  as  a  diluent  of  oil- 
colours.  It  is  a  strong  antiseptic  and  is  employed  in  medicine, 
its  vapour  being  inhaled,  for  example,  in  cases  of  bronchitis, 
while  the  old  oxidized  oil  serves  as  an  antidote  against  phos- 
phorus poisoning.  When  taken  inwardly,  it  imparts  the  odour 
of  violets  to  the  urine,  a  fact  which  was  known  to  the  Romans ; 
the  same  eflfect  is  produced  when  the  body  is  exposed  to  its 
vapours  for  a  considerable  time. 

25 10  Tcrcbenteiic  or  Zcevopinene,  Ci^Hj^,  was  obtained  by 
Berthelot  by  neutralizing  French  oil  of  turpentine  with  sodium 
carbonate  and  distilling  under  diminished  pressure.  It  also 
occurs  in  oil  of  thyme  and  in  oil  of  anise  (Briihl),  boils  at  loC"* 
and  has  a  sp.  gr.  of  08767  at  OV 

*  Alielck,  An7i.  Chan.  PJiarm.  clxxx.  45  ;  Bredt,  ibid,  ccviiL  58  ;  Roser,  Brr. 
Deutsch.  Chan,  Gcs,  xv.  293,  1318  and  2381  ;  Otto  and  Beckurts,  ibid.  xviiL 
825  ;  Frost,  Ann.  Chem.  Pharvi.  ccxxvi.  368  ;  Erdmann,  ibid,  ccxxviii.  176. 

^  Fittig  and  KrafTt,  ibid,  ccviii  74. 

»  Riban,  A7m.  Chim.  Phys.  vi.  [5]  14. 


A-udraUne  or  Sexlropinene  has  the  same  propertiea,  but  ia 
xtrorotatory.  It  occurs  in  oil  of  turpentine,  and  also  in  those 
wormwood  and  mint  {Mentha  virtdis). 

HilTopiiune,  C,oH,g.NOj.  Nitrous  acid  acts  upon  terebentene 
th  formation  of  a  green  oil,  which  has  not  been  prepared  in  a 
te  of  purity.  It  is  converted  by  the  action  of  ammonia  into 
tropinene,  a  yellow  oil,  which  decomposes  on  beating. 
4mtrfqpineMc,Cii)Hj5.NHj,  is  formed  by  the  reduction  of  nitro- 
lene  and  ia  a  light,  colourless  liquid,  which  boils  at  107°— 200°, 
J  is  converted  by  methyl  iodide  into  pinyltrimethylammonium 
Ode,  Ci(|HigN(C  113)31,  which  crystallizes  in  nacreous  plales. 
JHnejie  dichlorieU,  0^^^fi\^,  is  obtained  when  chlorine  is 
I  into  oil  of  turpentine  at  —  15°,  and  ia  a  liquid,  which 
icomposes  on  heating  into  hydrochloric  acid  and  cymene, 
tducts  which  are  also  formed,  together  with  a  diterpena 
„Hj2>  when  it  is  heated  to  100°  with  zinc  dust.^ 
Pinene  dibromide,  C^^^^I^,  is  formed  when  bromine  is  added 
ixjugb  a  capillary  tube  to  well-cooled  oil  of  turpentine,  and 
,  liquid  which  ia  converted  into  cymene  by  heating  with 
in., 
Pintne  nitrosoekloj-ide,  C,oHigNOCl,  ia  obtained  by  passing 
itrosyl  chloride  into  a  mixture  of  English  or  French  oil 
turpentine  with  chloroform,  the  liquid  being  cooled  by  a 
sezing  mixture  of  salt  and  ice.  It  is  a  snow-white,  crystalline 
(wder,  which  ia  converted  by  alcoholic  caustic  soda  into  i,w- 
'iroaopinme  or  piiioxime,  CioH,j(N.OH).  This  substance  crystal- 
tea  from  hot  alcohol  in  transparent,  monoclinic  prisma,  melts 
'•  129°,  readily  sublimes  and  is  only  slightly  soluble  in  water, 
it  readily  in  hot  caustic  soda  solution.* 

Its  ethereal  solution  yields  with  sodium  othylate  a  precipitate 
'  CioHji(NONa),  whifh  is  converted  by  heating  with  methyl 
dide  into  the  methyl  ether,  CioHuCNOCHa),  a  liquid  which 
nells  like  carrots." 

Pineiie  hydriKkloride   or  Pinyl    chLride,   C,uHj,Cl,  was  difl- 
tvered  by  Kindt  in  1803  and  described  as  artificial  camphor.^ 
This  hydrochloride  of  oil  of  lurpentine  or  terpene  mimohydro- 
ide,  as  it  was  subsequently  called,  is  obtained  by  passing 

Pasct  and  BeEUlU,  Gm.  Chim.  Ital.  ivi.  337. 
Naudin,  Bull.  Sac  Ckim.  nxrii.  111. 
Oppealieim,  Bar.  DeattrX  diem.  Oai.  v.  6S3. 

TilJen,  JauTn.  Clum.  Sue.  xxm.  Sll  ;  MsskelTno,  ibid.  xxi-iL  GIS  ;  Tilden 
1  SheDstone,  if/id.  xni.  6R4. 

Gnldschniidt  Biid  Ziirrer,  Ber.  De-iilKh.  Chcm.  Gm.  xviii.  2223. 
Troiiunsilora"8  Jonrii.  PAarm.  li.  2,  133, 
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hydrochloric  acid  into  cooled  oil  of  turpentine^  diluted  with 
carbon  disulphide  ^  or  benzene ;  *  according  to  Wallach,  these 
diluents  are  superfluous,  it  being  only  necessary  to  avoid  the 
presence  of  any  trace  of  water  and  to  prevent  the  temperature 
rising,  as  otherwise  a  certain  amount  of  dipentene  dihyJro- 
chloride  is  obtained  and  forms  with  the  pinyl  chloride  a  mixture, 
which  has  a  very  low  freezing  point. 

Pinyl  chloride  is  a  crystalline  mass,  which  appears  and  smells 
like  camphor  ;  it  is  deposited  from  alcoholic  solution  in  feathery 
crystals,  which  possess  the  unpleasant  property  of  welding  to  a 
viscous  mass,  which  adheres  firmly  to  all  objects  with  which  it 
comes  into  contact.  It  melts  at  125^  boils  at  210**,  does  uot 
combine  with  dry  hydrochloric  acid  or  bromine  and  is  not 
decomposed  by  silver  nitrate  in  the  cold. 

Finyl  bromide,  CjoHiyBr,  was  obtained  by  Deville  by  the 
action  of  hydrobromic  acid  on  oil  of  turpentine.*  It  melts  at 
90^  resembles  the  chloride  ajid  boils  with  decomposition  at  a 
slightly  higher  temperature  than  this  (Wallach). 

25 1 1  Pinenes  also  occur  in  the  following  ethereal  oils,  their 
presence  being  proved  by  converting  the  fraction  which  boils  at 
about  160°  into  dipentene  by  heating  or  by  preparing  the  tetra- 
bromide  from  this  (Wallach)  or  by  preparing  the  nitrosochloride 
(Tilden  and  Shenstone). 

Fir-wool  oil  is  obtained  in  the  preparation  of  fir  wool,  by 
boiling  the  needles  of  Finus  sylvestris  with  water  and  condensing 
the  vapour.  It  has  a  pleasant  odour  of  lavender,^  and  contains 
a  pinene  besides  a  large  amount  of  limonene  (Wallach).  It 
finds  application  in  medicine. 

Oil  of  juniper  is  prepared  both  from  the  ripe  and  unripe 
berries ;  the  latter  has  an  odour  resembling  those  of  juniper  and 
\m\Q  needles  simultaneously.  It  is  employed  in  medicine,  and 
forms  a  constituent  of  gin  (Geni^vre.)  The  pinene,  which  can 
be  isolated  by  fractional  distillation,  amounts  to  about  one-third 
of  the  whole  and  is  feebly  laevorotatory. 

Oil  of  sage,  extracted  from  the  leaves  of  Salvia  ojicinah^, 
contains  aalviol,  Cj^Hj^jO,  ordinary  camphor  and  a  pinene, 
which  lias  all  the  proijeities  of  terebentene.® 

*  Oppermann,  Pogg.  Ann.  xxii.  89. 

2  B.  rtbclot,  A7in.  Chim.  Phys.  [3]  xl.  5. 

3  Tilden,  Jkr.DcuUtch.  Chan.  Gcs.  xii.  1131. 

"*  Ann.  Chan.  PJuirm.  ccxxxix.  4.  ■  Ann.  Chun.  Phys.  Ixxv.  4f>,  f4. 

^  Muir,  Journ.  Chenu  Soc.  xxxvii.  678  ;  Muir  and  Si^ura,  ifnd.  xxxiii.  29*2  ; 
Tilden  and  Shenstone,  loc.  cU, 
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TOil  o/rosemarff.      Bosemaiy  (ros  marinits)  is  mentioned  eveu 
f  Pliny  and  was  well  known  to  the  Spanish- Arabian  physicians, 
ing  highly  prized  throughout  the  Middle  Ages.     Charlemagne 
x>mniended  the  cultivation  of  this  plant,  which  ia  indigenons 
\  the  coasts  of  the  Meditemtnean,  and  occurs  in  Afi^ca  as  far 
ind  as  the  Sahara,  whence  the  dried  plants  are  transported 
f  caravans  into  Central  Africa.      The  ethereal  oil  was  distilled 
1  it  by  Raymond  Lully.  and  its  extraction  is  fully  described 
y  Amaldua  Viltanovanna  in  his  tract  Be  VinJ3. 
I  Oil  of  rosemary   is   manufactured  in  the  south  of  France, 
idy  and  Dahuatia.     It   is  employed   in  pharmacy   and   per- 
mery  and  contains  a  pinene,  acconipamed  by  camphor,  homeoli 
1  cineol^ 
lOil  of  EiKalyptiis  is  obtained  from  the  fresh  leaves  of  Eiita- 
t  globulus   and    other   species   of    eucalyptus.       It    has   a 
teristic  aromatic  odour  and  a  burning,  spicy  taste  pro- 
Icing  a  cooling  after-effect.     It  is  a  strong  antiseptic  and  is 
ft  this  account  employed  in  medicine.     It  contains  one  pinene, 
terpene,  which  boils  at  172°— 175°,  cymene,*  and  cineol. 
I  Oil  of  mace  ia  obtainetl  from  mace,  the  arillus  or  hnsk-like 
Bvelope  of  nutmeg,  and  like  the  ethereal  oil  extracted  &om  the 
ntmeg  itself,  consists  chiefly  of  a  dextropinene. 


CAMPHENE  GROUP. 

I  3512  Campheiie  or  Bo-mylcne,  Cn,H,a,  exists  in  three  optically 

meric  but  chemically  identical  modifications.     Berthelot  ob- 

ined  the  lievorotatory  terecampkerie  by  heating  pinyl  chloride 

I  pinyl  bromide,  prepared  from  terebentenc,  with  dry  soap  or 

saium  stearate  to  200° — 220°,  while  australene  yielded  the 

rorotatory  atisiracampkene.     An  iimdivc  campkenc,  however, 

I  the  chief  product  when  sodium  benzoate  was  substituted 

t  the  atearate.* 

I  Biban  found  that  terecamphene  may  be  readily  prepared  by 

iBting  the  hydrochloric  acid  compound  of  terehenteue  for  some 

me  to  180°  with  alcoholic  potash,  and  that  inactive  camphene  is 

med  when  the  some  substance  is  heated  to  170°  with  jiotasaium 

I  Webrr,  Ann,  Cheta.  Pharm.  ccroviii.  00. 
»  F«nst  and  Honwy«r.  Ber.  Deuinrk.  Chan.  Oct.  vii.  83  and  1 129. 
•  Jna.  Chem.  Pharm.  Sitjipl,  ii.  229. 
yoJ.  UL—PAMT  V.  X  li 
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acetate  or  sodium  acetate.  He  also  obtained  Bomto-eamphene  by 
the  action  of  alcoholic  potash  on  bomyl  chloride,  a  substance 
which  will  be  subsequently  described.^  This  compound  may  be 
more  readily  prepared  by  heating  the  chloride  for  twenty  hours 
to  90** — 95°  with  a  large  quantity  of  water  and  a  little  mag- 
nesia.* It  is  also  formed  by  the  action  of  sodium  on  an  ethereal 
solution  of  the  so-called  camphor  chloride  (p.  429).'  Accord- 
ing to  Biban,  it  is  inactive,  whilst  Eachler  states  that  it  is 
dextrorotatory ;  if  it  be  purified  by  conversion  into  the  hydro- 
chloric acid  compound  and  again  separated,  it  is  found  to 
possess  a  very  faint  dextrorotation  (Eachler  and  Spitzer). 
Bouchardat  and  Lafont,  who  prepared  camphene  by  heating  the 
pinyl  chloride,  which  is  prepared  from  French  oil  of  turpentine, 
with  alcohol  and  potassium  acetate,  found  that  the  rotation 
varies  with  the  tempemture  employed  and  the  diu^ion  of  the 
preparation,*  obviously  because  the  kevorotatory  modification 
is  partially  converted  into  the  dextrorotatory ;  inactive  cam- 
phene must  therefore  also  be  formed. 

The  oils  of  myrtle  and  rosemary  probably  contain  a  camphene 
in  addition  to  pinene  (Briihl). 

In  order  to  prepare  camphene,  bomyl  chloride  is  warmed  with 
an  equal  weight  of  aniline  and  the  mixture  then  heated  to  the 
boiling-point  of  the  latter.  The  reaction,  accompanied  by 
separation  of  aniline  hydrochloride,  occurs  suddenly  and  is 
complete  after  a  few  minutes.  The  mass  is  then  allowed  to 
cool,  treated  with  hydrochloric  acid  and  the  camphene  distilled 
oflf  with  steam  .^ 

It  may  also  be  readily  obtained  by  heating  equal  parts  of 
pinyl  chloride  and  anhydrous  sodium  acetate  to  200"  for  three  or 
four  hours  with  twice  the  weight  of  glacial  acetic  acid,  or  by 
simply  heating  a  mixture  of  pinyl  bromide  and  glacial  acetic 
acid  for  some  time  in  a  flask  connected  with  an  inverted  con- 
denser.^ 

Camphene  is  also  formed,  accompanied  by  other  products,  by 
the  action  of  concentrated  sulphuric  acid  on  oil  of  turpentine 
(p.  4^2)  (Armstrong  and  Tilden).^ 

It  forms  a  crystalline  mass,  resembling  paraffin,  which  has, 

^  Ann.  Chim.  Phys.  [5]  vi.  353. 

^  Kachler,  Ann.  Chcm.  Pharm,  cxcvii.  86. 

*  Kachler  and  Spitzer,  ibid.  cc.  340;  Moutgolfier,  Ann.  Chim,  Phys,  [5]  xiy. 
101.  4  Bull  Soe,  Chim.  xlvii  488. 

*  Wallanh,  Ann.  Chem.  Pharm.  ccxxx.  233.  «  Ibid,  ccxxxix.  6. 
7  Bcr.  DciUsch.  Chcm.  Ocs.  xil  1752. 
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ording  to  Riban,  a  characteristic  stale  smell,  while  according 
other  authorities  its  odour  resembles  those  of  turpentine 
1  camphor.  It  separates  from  alcoholic  solution  in  feathery 
melts  at  51° — 52°,  boils  at  1G0°  and  readily  combines 
ith  hydrochloric  acid  to  form  bomyl  chloride, 
MemobroTitocampkene,  C\DH,jBr,  is  formed  when  bromine  is 
lowed  to  drop  into  a  solution  of  camphene  in  a  mixture  of  ether 
kd  alcohol.     It  is  an  oily  liquid,  which  boila  between  230° — 240' 

slight  decomposition  (Wallach). 
8513  Bomyl  aico/iol,  C,^i;.OH.     The  history  of  this  com- 
lund,  whicli  is  usually  termed  Mornto-camplicr  or  bomcol,  will 
I  treated  in  connection  with  that  of  camphor.     It  occurs  in  the 
cavities  of  Dryobalanops  campkora,  a  maguificeut  tree  grow- 
in   Borneo,   Sumatra    and   Labua,   and   is  also   found  in 
longi/olia  and  D.  Becarii.     In  order  to  obtain  horaeol,  the 
;s  are  felled  and  split  and  the  camphor  picked  out.     It  is 
to  some  extent  on  the  spot  as  incense,  especially  in  the  ob- 
rvation  of  funeral  rites,  and  is  exported  to  China,  Japan  and 
iier  districts  of  Eastern  Asia  for  similar  purposes.   On  account  of 
le  small  quantity  which  is  obtained — a  tree  yields  from  1"5  to  Go 
3o3.,  and  sometimes  does  not  contain  any — and  the  high  price 
-jE3  lOs.  to  £7  per  kilo.,  according  to  the  quality — it  does  not 
ad  a  market  in  Europe. 

It  can  however  be  readily  prepared  from  ordinary  camphor, 
ertbelot  obtained  Borneo-camphor,  together  with  campholic 
dd,  by  treating  camphor  with  alcoholic  potash : 

2C10H10O  -I-  KOH  =  Ci„H,«0  +  Ci^HjjO.K. 

ie  therefore  assumed  tliat  camphor  ia  the  aldehyde  corresponding 
ibomeol  or  camphyl  alcohol.' 

Baubigny  then  found,  that  when  sodium  is  added  to  a  solution 
)  camphor  in  coal-tar  naphtha,  sodium  bomeol  and  sodium 
imphor  are  formed  : 

2CioHi,0  +  2Na  =  Ci^,jONa  +  C,„H,sONa. 

Carbon  dioxide  acts  upon  this  mixture  at  100°  with  formation 

'  the  sodium  salts  of  camphorcarboxyhc  acid,  C,oH,jO.COjH, 

of    bomeolcarboxylic    acid,  C,oHitO.COjH.  the    latter   of 

hich  is  decomposed   by  water  into  sodium  bicarbonate  and 

,eol.* 


420  AROMATIC  COMPOUNDS. 


Bomeol  however  is  most  easily  obtained  by  beating  an  alcoholic 
solution  of  camphor  with  sodium,^  the  following  method  being 
employed : 

"  Fifty  grammes  of  camphor  are  dissolved  in  500  cb.  cms. 
of  alcohol  of  96  p^r  cent,  in  a  capax^ious  flask,  fitted  with  a  wide 
reversed  condenser,  through  which  60  grms.  of  sodium  are  gradually 
added  in  small  pieces.  The  operation  must  last  for  about  an 
hour  and  the  rise  of  temperature  not  be  prevented  by  cooUog ;  it  is, 
in  fact,  advisable  to  accelerate  the  completion  of  the  reaction  by 
finally  adding  about  60  grms.  of  water,  the  mixture  being  well 
agitated  during  this  process." 

The  product  is  then  poured  into  3 — 4  litres  of  cold  water,  the 
separated  borneol  collected  on  a  filter  cloth,  well  washed  and 
crystallized  from  petroleum-ether  after  drying.^ 

Bi)rneol  is  a  constitutent  of  the  ethereal  oil  of  the  Virginia 
snake-root  {Aristolochia  serpentaria).^  It  is  very  shghtly  soluble 
in  water,  readily  in  alcohol  and  ether  and  possesses  an  odour 
which  resembles  that  of  camphor  and  of  pepper,  or,  according  to 
other  authorities,  of  patchouli.  It  separates  from  petroleum- 
ether  in  splendidly  formed  crystals,  which  usually  have  a 
tabular  habit.  It  melts  at  206"*— 207°,*  and  boils  at  212°,  but 
volatilizes  very  rapidly  below  its  melting-point  and  subUmes  in 
six-sided  plates,  while  it  is  less  volatile  than  camphor  at  the 
ordinary  temperature.  It  is  converted  into  camphor  by  the 
action  of  dilute  nitric  acid. 

Both  these  substances  are  optically  active  and  dextrorotator)^ 
while  Ngai  camphor  consists  of  laevorotatory  bomeol.^  This  sub- 
stance, which  comes  into  the  mtirket  in  the  form  of  white 
grains,  is  obtained  in  Canton  and  the  Island  Hainan  from 
Blumca  halsamiferay  one  of  the  tall  herbaceous  CompositaB,  and 
is  employed  in  medicine  and  as  an  ingredient  of  Indian  ink.  A 
less  pure  variety,  which  is  called  Bang  Phien,  forms  crystalline 
masses,  saturated  with  a  greenish  oil,  and  has  a  still  more 
powerful  odour  than  Ngai  camphor. 

Laivoborneol  also  occurs  in  the  ethereal  oil  of  Maiiricarm 
liarthcmiim,^  in  oil  of  lavender,  oil  of  spike,  oil  of  rosemary, 

^  Jackson  and  Menke,  Ber.  Dcutsch.  Chcrn.  Ocs.  xvi.  2930  ;  Jacksou,  ibid,  xviii. 
Rof.  335  i  Immendorff,  ibid,  xvil  1036. 

-  "Wallach,  Ann.  Cliem.  Pharm.  ccxxx.  225. 

^  Spioa,  Oaz.  Chim.  Ital.  xvii.  313. 

■♦  Wallach,  Ann.  Ch^m.  Pliarm,  ccxxxix.  226. 

^  Plowman,  Jahrcsb.  Chem.  1874,  537. 

"  DessHign(<s  and  Chautard,  Ann.  CJwm.  Phann.  Ixviii.  342  ;  Hallcr,  Comjif. 
Jicrul.  ciii.  64  ;  civ.  109. 
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kS  madder  fasel  oil ;  *  it  is  tanatd  in  small  quantity,  togctlter 
bi  dextrobonieot  bj  tbe  actioD  of  sodiom  on  camphor.* 
Eta  Iterorotatioii  is  exactly  equal  in  amount  to  tlie  dextrorotatioa 
fcinliiiiiij  bofiteol,  aod  it  yields  Ixevorotatary  camfdior  on  oxi- 
HbcL  Wboi  SDcanie  acid  is  distilled  witli  caustic  potash,  a 
Bttj'  dextnirotatorF  bonieol  is  formed  in  small  quantity* 
Kordii^  to  Haller,  this  is  a  mixtnre  of  both  the  active  forms, 
Hie  an  inat^tire  Lomeol,*  probably  consisting  of  equal  amounia 
ll>oth  modifications,  is  obtained  by  the  distillation-  of  cnida 
■iphene,  a  proiuct  of  the  action  of  sulphuric  acid  on  oil  of 
Bpentine. 

Hf  bomeol  be  dissolved  in  cold  petroleum-ether  and  treated  with 
Bmine,  homtd  bromide.  C^HigBrjO,  separates  out  in  yellowish- 
B  plates  or  needles,  which  soon  decompose  with  formation  of 
Bnyl  bromide  and  other  products.  Bomeol  also  combines  with 
Brobromic  acid  to  form  the  compound  (Cj(,H,gO)jHBr,  which 
M%  crystalline  powder,  as  is  also  the  corresponding  hydriodic 
■d  derivative.  Both  of  these  substances  are  decomposed  by 
Bterwith  separation  of  bomeol.  Wallacb  was  unable  topre{>arQ 
mj  compound  with  hydrocliloric  acid. 

■According  to  earlier  statemeuts,  bomeol  is  converted  by  heat- 
b  with  phosphorus  pentoxide  into  bonuenr.  C,oH,o,  a  Ii<iuid 
filing  at  176° — 180°.  Wallach  has  found  that  this  substanco 
Bes  not  exist,  since  the  product,  whicli  is  also  obtained  by  the 
Kion  of  phosphorus  pentoxide  on  camphene,  is  a  complicated 
Bzture,  probably  containing  cymene.  Pure  camphene  is  fonned 
Ben  bomeol  is  heated  with  acid  potassium  sulphate. 
■3514  Sodium  homylatt,  CioHijONa,  is  formed  when  bomeol 
■  dissolved  in  light  coal-tar  oil  and  heated  with  sodium.  On 
■e  evaporation  of  the  solution  it  separates  in  six-sided  plalos, 
feiich  dry  to  a  loose  mass.  It  is  soluble  in  water  but  is  rapidly 
■composed  with  separation  of  bomeol,  When  dry  carbon 
Boxide  is  passed  into  its  solution  in  coal-tar  naphtha  heated  to 
■0°  and  the  temperature  then  allowed  to  fall  to  100",  sodivm 
mmeolcarboxylatr-,  CijH„O.COjNa,  separates  out  as  a  crys- 
BUine  mass,  which  is  soluble  in  colJ  water.  If  tlie  solntii)n 
1^  allowed  to  stjiud  for  some  time,  bomeol  ctystallizea  out  in 
lliatrous  plates  and  sodium  bicarbonate  is  formed.^ 

'  .loHnJeaii.  .^"'t.  CJum.  Pbarm.  ci.  S5. 

'  Montgolfier,  Ann.  Chim.  Fhy*.  [6]  liv.  SI. 

'  Burtbelat  tmd  Bniffnet,  Ava.  CKem,  Phnrm,  cxiv.  214. 

*  Armstrong  auil  Tilden,  Ber.  DmOch.  Ohrm.  Oct.  xUi  IT&S. 

"  KacMut  uiil  SiiitwT,  Monalah.  Chan.  ii.  SSS. 


Methyl  bomyl  ethtr,  Ci„H,jOCHg,  was  obtained  bj  Baubigny 
hj  the  actioa  of  methyl  iodide  or  sodium  bomjlate,  as  a  liquiJ 
boiling  at  lOio"} 

Etkylitomyl  tthtr,  C,oH,iOC,H5,  ib  formed  in  a  similar  maoDor, 
and  also,  together  with  campliene,  when  pinyl  chloiide  (from 
terebentene)  is  treated  with  alcohol  and  sodium  acetate  Cp-  *17). 
It  boila  at  205° — 208',  is  dextrorotatory  and  decomposes  on 
heating  with  concentrated  hydrochloric  acid  into  ethyl  chloride 
and  burnyl  chloride. 

Silmmyl  ether  or  Bomyl  oxide,  (C,oH,j)jO,  is,  according  to 
Bniylants,  a  constitntent  of  oil  of  valerian  (see  below),  and  is  a 
thick  Uquid,  which  boils  at  2S5° — 290°  and  is  unaltered  by  fusion 
with  caustic  potash. 

Bomyl  chloridf.,  Ci^„CI,  is  formed  by  heating  bomeol  with 
fuming  hydrochloric  acid  to  100°,'  and  by  the  action  of  phosphorus 
pen tachloride  upon  it,' low  boiling  petroleom-ether  being  in  this 
case  used  aa  a  diluent  to  prevent  the  formation  of  oily 
by-producta.*  Bomyl  chloride  is  also  formed  when  hydro- 
chloric acid  is  passed  into  a  solution  of  camphene  in  absolute 
alcohol  or  ether.*  It  is  a  mass,  which  appears  like  camphor, 
melts  at  157°  and  dissolves  readily  in  ether  and  petroleum- 
Bpirit,  less  readily  in  alcohol,  from  which  it  separates  in  thread- 
like crystals.  It  differs  from  pinyl  chloride  in  its  much  greater 
icBtability. 

Bomyl  bromide,  Cj^HuBr,  was  prepared  by  Eachler  by  beating 
boroeol  with  fuming  hydrobromic  acid  to  100°;  it  resembles  tba 
chloride,  but  melts  at  7i° — 75°. 

Bomylmilphurie  and,  Ci^HjjSO^H.  Among  the  products 
formed  by  the  action  of  sulphuric  acid  on  French  oil  of  turpen- 
tine is  pinyl  stilphate,  (CioH,-.).S04,  which  is  convertecl  by 
beating  with  alcoholic  potash  into  potassium  homylsulphate, 
CiqH^-SO^K.  This  salt  ciystallizes  in  fine  plates  and  is  not 
readily  soluble  in  cold  water.* 

Bornyl  carbonnie,  (C,jH,j)gC03,  is  formed,  together  with  the 
carbamate,  by  the  action  of  cyanogen  on  sodium  hornyl.tte  and 
treatment  of  the  product  with  water.  It  crystallizes  in  b«- 
sided  tablets  or  plates,  which  melt  at  215°  and  are  dextrorota- 

'  BuH.  ScK.  Chim.  [2]  X.  110  ind  210. 

*  nevlholot.  Anil.  Ckeai.  P/iarm.  ciii,  386.  '  Kaeliltr,  ibid,  cxevu.  M. 

*  WalUch,  ibid,  ccxxx.  281. 

'  Kibau,  ^Rti,  Chim.  P\yt.  [51  vi.  863  ;  Kftcbler  anil  Sriitttr,  Ann.  Chen. 
Phnim.  oc.  MB. 

*  Bou^hardat  and  Idfoiit,  Compl.  Send.  or.  1177. 


ry.     Ngfai  camphor  is  even  mote  easily  converted  into  a 

iTOTotatory  carbonate,  which  also  melts  at  215'. 

Bomyt  carbamalf,  C,uH,;O.CO,NHj,  crystallizes  in  monosyra- 

etric  priaiDS,  which  show  positive  hemihedral  £icea  and  melt  at 

,5*,  while  the  substance  derived  from  I^voborneol  is  negatively 

mibedraland  melt3  at  126"'— 127V 

Bomyl  aatale,  C,oH|-.O.CjHjO,  is  formed  when   borneol  is 

lated   to   150*    with   acetic  anhydride,*    and   by  the  action 

silver    acetate   on   the  chloride*  or  of  acetyl  chloride   on 
imeol.*     It  is  a  thick,  pleasant-smelling  liquid,  which  boils  at 
!7°  and  crystallizes  on  standing  for  some  time  in  masses,  which 
Bit  at  2+.° 
According   to   Bruylants,   thia    ether   also   occnrs  in   oil  of 

riac  (Valfriajta  ojieinahs) taid  boilsat235° — 240°.    Gerhardt 

icceeded  in  proving  the  presence  in  it  of  a  terpene,  valerianic 

Id  and  borneol,  the  last  being  only  found  io  old  samples  or 

treatment  with  caustic  potash.*   Eniylantd  has  now  detected, 

addition  to  these,  dibomyl  ether,  the  acetate  and  the  two 
Jowing  substances  :* 

Bornyl  formate,  C.oHu.O.CHO   ....      225°— 230° 
Eoniyl  valerate,  Ci^,j.O.C^HgO     .    .    .       255°— 260° 

Haller  states  that  the  borneol  separated  from  these  ethers  is 
Icntical  with  Ngai  camphor.^ 

By  the  continued  heating  of  the  so-called  terehene  (p.  410) 

ith  glacial  acetic   acid,  Bouchardat    and    Lafont   obtained   a 

imyl  acetate,  which  smells  hke  thyme,  boils  at  215°  and  yields 

1  inactive  borneol  on  saponification.* 

3515  a-Bornylamine,  Ci^Hi-.NHj,  is  formeil  when  camphor, 
rldch  is  the  ketone  correspondiug  to  borneol,  is  heated  for  some 
to  220°— 240'  with  twice  its  weight  of  ammonium  formate, 

bomylformamide  being  the  first  product : 

!„Hj«0  +  2NH,.CHO,=  CioH,j.NH.CHO+(NHJHCOs+H,0 

This  substance  is  converted  by  boiling  with  hydrochloric  acid 
to  a-bomylamine  hydrochloride,  from  which  the  base  may  bo 
it  free  by  caustic  potasli.     It  is  also  ohtaiued  by  the  action  of 


HallCT,  CMtpt.  RcKd.  xuil.  1611 ;  ici 

V.  868;  icTiii.  57S, 

MontooMur,  Ann.  Chim.  Phy>.  [!l]  x 
KacbicrftndSpili.^r,  Im.  cU. 

V.  5. 

*  SchnJlliT,  J/iwn/»A.  Chen. 

.  314. 

Ann.  Chan.  I'harm.  xU.  34. 

*  Ber.  Dfulmh.  Clum.  Oa.  x 

1.  ISS. 

Coii.pt.  Etnd.i^\.\&l. 

•  /(.id.  w\.  \n. 
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sodium  on  an  alcoholic  solution  of  camphoroxime.  On  evapor- 
ation of  its  ethereal  solution,  the  a-bomylamine  is  lefb  as  a 
brittle  mass  resembling  camphor  and  possessing  an  odour  which 
resembles  those  of  camphor  and  piperidine.  It  melts  at  158° — 
160°  and  boils  at  199°— 200°,  but  volatilizes  tolerably  quickly 
even  at  the  ordinary  temperature. 

It  is  laevorotatory,  almost  insoluble  in  water,  to  which  it 
imparts  an  alkaline  reaction,  and  rapidly  absorbs  carbon  dioxide 
from  the  air. 

a-BcmiylamiTU  hydro€hloride,Ci^i>f,l^^Cl,{onas  small  needles, 
which  are  readily  soluble  in  water  and  alcohol,  but  insoluble  in 
ether.  It  combines  with  platinum  chloride  and  mercuric 
chloride  to  form  double  salts,  which^  like  the  other  salts  of 
bomylamine,  crystallize  well. 

a-Bomylformamide,  Ci()Hi7.NH(CH0),  is  also  obtained  by 
heating  the  base  with  formic  acid ;  it  crystallizes  from  water  in 
lustrous  plates,  melting  at  61°. 

a'B(/mylac€tamide,  C^JB.i^.N'K^Cfifi^  separates  from  dilute 
alcohol  in  small  plates,  melting  at  141°. 

a-Bomylcarhamide,  C1QH17.NH.CO.NH2,  is  formed  when  the 
chloride  is  boiled  with  a  solution  of  potassium  cyanate;  it 
crystallizes  on  cooling  in  needles,  which  melt  at  164.** 

Other  near  derivatives  of  bornylamine  have  also  been  pre- 
pared. Bomylamine  is  a  primary  amine  and  gives  a  very  well 
marked  carbamine  reaction  with  chloroform  and  alcoholic  potash.^ 

^'Bomylamine  or  camphylaviinc,  CjqHj^.NHo,  is  obtained  by 
the  action  of  sodium  on  an  alcoholic  solution  of  camphoroxime 
anhydride,  Cj^Hj^N  (p.  430),  and  is  an  ammoniacal  smelling 
li(juid,  which  boils  at  194° — 196**  and  is  readily  converted  into  a 
solid  mass  by  absorption  of  carbon  dioxide. 

P'Bmniylaminc  hydrochloridc,GiQiii^.T!^E.fil,  is  readily  soluble  in 
water  and  crystallizes  in  thin  rhombic  plates.  The  other  salts 
and  double  salts  also  crystallize  well. 

^'Bor7iylbcnzamidc,CiQH.^y.^}i{GO.C^ll^),  crystallizes  in  prisms, 
melting  at  75°— 77°." 

Similarly  to  the  a-compound,  camphylamine  behaves  in  every 
respect  as  a  primary  amine.  The  isomerism  of  the  two  substances 
will  be  subsequently  explained. 

2516  Ca77i2)hor,  C^qU^qO.  This  compound,  which  is  sometimes 
termed  Cliinese    camphor    and    Japanese    camphor,  or  Laurel 

^   Leuckart  and  Bach,  Bcr.  Dcutsch.  Chrm.  Ges.  xx.  104. 
2  Goldschinidt  and  Schulhof,  ibid,  xviii.  3297  ;  xix.  708. 
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^■apbor,  wasonkiuvwsto  tbe&edsaodBenans.  ItisfintOMD- 
^pied  in  the  sixth  centmr  far  AnUaa  vriten  and  hf  AetMs  of 
^■uda  in  Mesopotamia,  aoconlii^  to  wliani  0^d)lnm*  ia  a  tatc 
^HvalnaMemediciiie.  Itts>^unBaieiitkned,tagHlieTvitliaiink. 
^Bber  and  sandal  wood,  aawpg  the  treaaarea  taken  in  the  year  636 
HEthe  Kalif  Omar  at  the  phmdering  at  the  Sasanides  palaee  id 
^Kdain  on  the  Tigris,  and  is  safaseqoendy  ootked  as  a  costly 
^Ht  ofleii  presented  by  Indian  prinoes  to  high  Chinese  officials. 
^Hs  camphor  came  from  the  !and  knovn  as  Kalsur,  the  present 
^Boatra,  and  was  donbUeas  Bomeo-camphor.  The  &ct  that 
^ftipbor  is  also  obtained  from  China  is  fiist  mentioraed  by 
^Boenna ;  it  was  bron^bt  into  Eorcfie  hy  the  Aiahiaos,  and  St, 
^Bdegard  in  the  twolfih  century  tcnos  it  Ganphora.  Harco 
^^Uo  was  acquainted  with  both  kinds  of  camphor;  be  staus 
^Bkt  the  camphor  Trom  Kaisur  is  the  most  valuable,  being  sold 
^K  its  weight  in  gold,  adding  that  tbe  Chinese  variety  is  obtained 
^ft  the  south-eastern  districU  of  the  country  from  the  camphor 
Hae.  Oarcia  de  Orta,  in  IGbS,  reports  that  only  tbe  Chinese 
^bnphor  is  sent  to  Europe,  that  frx>m  Borneo  and  Sumatra  being 
H  hundred  times  more  valuable,  and  Etiinpfer,  who  lived  in 
^bpan  between  the  years  1690  and  1692,  drew  special  attention 
^B  the  difference  between  the  two  varieties.  In  spite  of  theso 
Batcmcnts,  its  vegetable  origin  was  long  discredited.  Agricola 
^bsses  it  with  earth-resin  and  petroleum, "  for  frmn  such  materials 
^■snphor  is  probably  obtained  by  sublimation;  tbe  supposition 
^Btertained  by  some  that  it  is  a  vegetable  resin  or  gum,  is  con- 
indicted  by  the  fact  that  beat  is  employed  in  its  preparation, 
^BT  noble  constituents  ore  not  extracted  in  this  way  from  the 
^Ketable  but  rather  from  the  minend  kingdom," 
^1  Tbe  camphor  tree  {Launis  eampkora  L.,  Cinnamonum  canipkora, 
Htecs  et  Ebermoier)  is  distributed  throughout  the  eastern 
^provinces  of  Central  China,  on  the  island  of  Hainan  and  very 
^Ktensively  in  Formosa.  It  also  occurs  as  a  forest  tree  on  the 
Brands  Kinshiu  and  Shikoku  of  South  Japan,  its  growth  being 
*  much  more  vigorous  there  than  in  the  more  northern  districts. 
The  camphor  is  frequently  found  collected  in  rifts  in  the  stein 
of  the  tree  and  is  accompanied  by  an  ethereal  oil,  rich  in 
dipentene  ( Wallacli),  which  holds  it  in  solution.  It  also  contains 
hevopinene  and  camphorogenol,  C,(,B,g02,  a  fiilerably  heavy  oil. 
which  smells  somewhat  bke  camphor,  but  more  agreeably,  buila 
ia  derivd  rrom  thu  Arabic  \LkU\t,  ■ml  tliU 


at  212^ — 213',  and  is  pnrtially  polymerized  on  continued  heating 
and  partially  converted  into  camphor,  which  is  also  formed  by 
its  oxidation.' 

Tlie  camphor  which  is  prepared  on  the  continent  of  China  is 
not  exported  to  Europe.  This  market  is  however  supplied  from 
Formosa,  where  a  very  rnde  method  of  extraction  is  in  Togne. 
The  trees  are  felled,  cut  up  into  small  pieces  and  these  spread  on 
a  perforated  hoard,  which  is  cemented  with  clay  over  a  wooden 
trough,  prepared  from  the  stem  of  the  camphor  tree  and  caulked 
with  clay.  Water  is  heated  to  boiling  in  this  trough  and  the  steam 
passing  through  the  branches  and  pieces  of  wood  carries  off  the 
camphor,  which  is  condeoaed  in  a  tolerably  pure  state,  but  with 
great  loss,  in  pota  inverted  on  the  board.  No  less  than  816,587 
kilos,  of  crude  camphor  were  exported  from  Formosa  in  the 
year  1878. 

Japan  produces  about  the  same  quantity.  It  used  to  be 
extracted,  according  to  Kiimpfer,  by  boiling  the  wood  with 
water  in  an  iron  kettle  and  condensing  the  vapour  in  an  earthen- 
ware dome,  closed  at  the  top  with  rice  straw.  An  earthenware 
retort  is  now  employed  in  which  the  wood  is  boiled  with  water ; 
it  is  fitted  with  a  wooden  dome  from  which  the  vapours  are  led 
through  a  bamboo  tube  to  the  cooling  apparatua  This  consists 
of  a  wooden  box  containing  seven  transverse  compartments,  and 
is  enclosed  by  a  second  box  tlirougli  which  water  is  allowed  to 
flow.  The  vapours  are  conducted  through  all  the  compartmenta 
in  succession  by  means  of  holes  placed  alternately  at  cither  end 
of  the  dividing  walls. 

The  crude  camphor  is  usually  refined  in  Europe  by  mixing  it 
with  lime,  charcoal,  or  iron  tilings  and  subliming  the  mixture  in  J 
large  glass  vesselsi^cakes  weighing  4 — Bkilos.  being  thus  obtained.  1 
A  more  recent  process  now  adopted  in  England  and  America  * 
is  to  sublime  it  from  iron  retorts  into  a  cooled  chamber,  in  the 
same  way  as  llowers  of  sulphur,  the  crystalline  sublimate  being 
afterwards  pressed  by  hydraulic  power  into  solid  disk.".'   " 

Camphor  also  occurs,  together  with  bomeol,  in  oil  of  spike 
[Laraiidula  spim),   oil   of  lavender  {Lavandnla  vera),*   oil   of 

'  Yoshiiln,  Jnum,  Chcm.  See.  1885,  i.  779.  Bomuo  G>in|ihot  ia  alao  leonm- 
paoied  by  an  oil,  which  oppenra  to  be  a  mixMrv  of  two  trrpeiii^.  It  nsemblv* 
oil  of  camphor,  but  does  not  smelt  of  soBHirnui  oi  this  iIoeiL  (Fliiokignr  and 
Hanlmry,  FhannaeogTaphia,  617.) 

'  These  aiociilled"BombolnB,"  an  ejtptBMionvphich  poialaloa  Venetian  origin. 
"     •  Fliickiger,  Fhirmacoipuiiit,  137. 

*  Duma!^  Anit.  Chtwi.  Fhartn.  vj.  248  ;  LaUomind,  iiiit  x\v.  197  ;  Bruylanl*. 
(/bu™.  Chcnu  Sac.  mvi.  725  :  xxxriii.  GO. 
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Kiuary  (p.  417),  and  oil  of  sage  {Salria  ojidnalis).^  It  is 
taineil  artificially  by  the  oxiciation  of  bomeol  *  or  cymene  * 
b  nitric  acid,  and  by  tbe  treatment  of  campbene  with  pLatiuum 
*  or  chromic  acid  solution.^ 

7  Camphor  forms  a  tough  crystalline  mass  of  characterifltic 

and  odour,  and  con  only  be  powdered  when  it  is  moistened 

li  alcohol  or  some  other  solvent.     It  dissolves  in  1,300  parts 

T  at  20°.  and  at  1 2°  in  0*8  parts  of  alcohol  of  sp,  gr.  0  80G. 

s  readily  soluble  in  ether,  acetone,  chloroform,  benzene  and 

r  hydrocarbons,  as  also  in  glacial  acetic  acid  and  in  carbon  di- 

Iphide.   It  melts  at  175°,  and  boils  at  204°,  but  volatilizes  very 

'  "ly  at  the  ordinary  temperature  and  sublimes  when  kept  in 

I  vessels  in  lustrous,  hexagonal  crystals  which  frequently 

I  splendid  stars.     This  volatihty  probably  also  explains  the 

t  that  a  small  piece  thrown  upon  water  rotates  rapidly  until 

mpletely  dissolved.     This  does  not  occur  if  the  water  be 

leered  with  a  film  of  fat,  &c,,  so  that  crude  camphor  often  does 

t  show  the  phenomenon.     On  the  other  hand  it  rotates  when 

I  on  mercury  and  when  it  is  placed  on  a  small  piece  of 

i  floating  on  water.^ 

e  solutions  of  camphor  are  dextrorotatory ;  the  correspond- 

Iffivorotatory  modification   is    formed    by  the  oxidation    of 

jfrocamphene,  while  the  inactive  camphene  yields  an  inactive 

Wphor.^     Lievobomeol,  on  the  other  hand,  is  converted  into 

f  campJior  by  oxidation,^ 

I  "When  camphor  is  heated  with  phosphorus  pentoxide,  it  is 

I  into  cymene  and  water  (p.  27),  a  decomposition  v/hich 

0  brought  about  by  heating  with  concentrated  hydrochloric 

i  to  170°.^     If  zinc  chloride  be  employed,  however,  benzene, 

le,  xylene,  pseudocuraene,  and  laurene,  C^[Hig  (p.  340),  are 

med  in  addition,^"     The  same  products,  with  the  exception 

t  laurene,  are  formed  when  camphor  is  heated  with  zinc  dust.'^ 

(dine  acts  upon  it,  when  the  mixture  is  heated,  with  evolution 

f  hydriodic  acid  and  formation  of  cymene,  carvacrol  (p.  295), 

'  Muir,  Jinim.  C/u-m.  Soc  xxxvii.  685. 

»  Pelouzfl,  Ann.  Cknn.  Phann.  il.  328, 

■  Oppenbeim,  Bcr.  DtuOeh.  Cliem.  Qck.  v.  631. 

'  Berthelot,  Ann.  Chan.  Phann.  ex.  387. 

"  Kiban,  B»n.  Soe.  Chim.  iiiv,  19. 

*  TomliuBon,  Chem.  Nmni,  lii  60. 
'  Armstroiig  and  Tilden,  Ba:  DcttlKh.  Chem  Oca.  xiii.  liGS. 

*  MontifolKar,  Ann.  Chim.  Phjpr.  [S]  liy.  29. 

*  AleiejHW,  BeiUtein'r  Handb.  1763. 
'"  Fittig,  Kobrich  and  Jilke,  Ann.  Chem.  Pharm.  exlv.  29. 

"  ■  ■  ■  r,  Btr-  DmlMk.  Chtm.  Om.  siu,  1621. 
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laurene  and  other  bodies,  the  exact  nature  of  which  has  not  yet 
been  ascertained.^  If  a  somewhat  higher  temperature,  about 
SdO**,  be  employed  in  this  reaction,  inflammable  gases  are 
evolved  in  considerable  amount  and  the  hydrocarbons  mentioned 
above,  accompanied  by  others,  are  formed.*  The  action  of  other 
reagents  upon  camphor  will  be  subsequently  mentioned.  It  is 
frequently  employed  in  Eastern  Asia  as  incense,  while  it  finds 
application  with  us  as  a  medicine,  used  both  externally  and 
internally.  Like  other  analogous  compounds  it  has  a  strong 
antiseptic  action  and  also  serves  to  prevent  the  ravages  of 
clothes-moths  and  other  insects,  and  for  this  reason  it  is  largely 
used  in  natural  history  museums. 

Administered  to  a  dog,  it  appears  in  the  urine  as  campho- 
gliLcuronic  acid,  CjgHg^Og,  and  uramidocamphogltuncronic  acid, 
the  composition  of  which  has  not  yet  been  determined.  The 
former  of  these  on  boiling  with  dilute  hydrochloric  acid  yields 
camphorol,  CiqHiq02,  which  crystallizes  in  thin  tablets,  melts 
at  197° — 198**,  readily  sublimes  and  is  converted  by  oxidation 
into  camphoric  acid.^ 

The  constitutions  of  camphene,  bomeol  and  camphor  may  be 
expressed  by  the  following  formulae  :  * 

Camphene.  Bomeol.  Camphor. 

CH3  CHg  CH3 


'  i 


CO  c 


H,c/\CH  H2C/\CH.0H  H^C^ 


I 


11  I 

CH  H,C. 


c  c  c 


/CHj  HjCy^ 


\ 


CO 


yCU^ 


I  I 

C3H7  C3H7  C3H7 

Camphene  combines  with  hydrochloric  acid  to  form  bomyl 
chloride  and  bomeol  is  converted  by  oxidation  into  camphor, 
which  is  the  ketone  corresponding  to  this  alcohol.  Further 
proofs  of  the  accuracy  of  those  formulae  will  be  subsequently 
adduced.  Pinene,  in  a  similar  manner,  combines  with  hydro- 
chloric acid  to  form  pinyl  chloride  and  this  is  converted  by  elimina- 
tion of  hydrochloric  acid  into  camphene.    The  following  constitu- 

'  Armstrong  and  Gaskell,  Ber.  Deulsch,  Chciii.  Ocs.  xi.  151. 
'  Prcis  and  Kaymann,  ibid,  xiii.  346. 

'  Schmiedeberg  and  Meyer,  ffoppc-Srylcr^s  Zcitsdir,  iii.  422. 
*  Wallach,  Ann.  Clitm.  Phann,  ccxxx.  269, 


on  must  therefore  probably  be  assigned  to   pinene  i 
drocbloride :  ^ 

CH.  CH. 

r 


Hc/^CH 


H,C,  \0H 


CH 


COl 

H,C,  ^CH 
CH 

4h, 


Camphene  is  tlma  formed  from  pinyl  chloride  by  elimination 
hydrochloric  acid  and  rearrangement  of  the  double  linking. 
le  fact  that  pinene  iind  camphene  only  contain  one  ethylene 
iking  ia  also  confirmed  by  their  specific  refractions.* 
3518  Camphidene  dichloride,  C,jHjgClj.  This  compound,  which 
HBually  called  camphor  dichloride,  is  formed,  according  to 
srhardt,  by  the  action  of  phosphorus  pentachloridc  on  camphor, 
oundler  then    found  that  the  compound,  CipHj^Cl,'  is  thus 

led  if  the  mixture  be  heated  and  that  cyraene  pa'^sea  over  when 
LO  distillation  is  slowly  conducted.*    Spitzer,  on  the  other  hand, 

irved  that  several  higher  chlorinated  compounds  are  formed 
hen  the  mixture  is  heated,  but  the  dichloride  can  readily  be 

,ined  pure  by  avoiding  any  rise  of  temperature;^  it  is  also 

led  by  the  treatment  of  bomyl  chloride  with  chlorine,"  a 
hich  corresponds  to  the  formation  of  ethidene  chloride 
■aa  ethyl  chloride. 

Camphideue  dichloride  crystallizes  from  alcohol  in  fine  needles, 
hile  it  separates  from  ether  in  large  rhombic  crystals.  It 
elts  at  155°,  readily  loses  hydrochloric  acid  in  the  moist  state, 
id  is  converted  by  the  action  of  alltyl  iodides  and  sodium  into 
omologues  of  camphene.    In  the  fonnation  of  these  substances, 

Irochloric  acid  and  chlorocamphene  are  first  produced  and 
ibstitutioQ  then  takes  place.  The  following  have  been  prepared 
Spitzer ; 


Ethylcamphene,  Ct„H,5.CsH5  .    , 
Isobutylcamphene,  C,|)H,j.C,Hg  , 


228°— 229° 


'  Wallacli,  Ann.  Chem.  Pharm.  ocixx 
»  BriiU,  Ber.  Dritttdt.  Chem.  Oai.  xxl 
'  Ann.  Chan.  Pharm.  oxy.  2IJ. 

*  Lueinin  and  Lippnmiin,  ibid.  SKppl. 

*  Ibid,  cxcvi.  262  ;  itrnvUsh.  Chefn.  i.  tiv. 
'  KDchW  mil]  Spilicr,  Ann.  Chem.  Phann. 


43. 


2H0. 
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Camphidenoxime  or  CampJiorooinme,  CioHj^N.OH,  is  formed  when 
a  concentrated  aqueous  solution  of  hydroxylamine  hydrochloride 
is  mixed  with  an  alcoholic  solution  of  camphor,  sodium  carbonate 
added  until  the  reaction  is  alkaline  and  the  solution  diluted  with 
alcohol  and  allowed  to  stand  eight  days.     It  is  then  precipitated 
with  water  or  evaporated  and  the  residue  extracted  with  ether. 
On  the  evaporation  of  the  latter,  camphoroxime  crystallizes  out 
in  white  needles,  while  it  separates  from  alcohol  in  transparent, 
sword-shaped  prisms,  which  smell  like  camphor  and  also  rotate 
on  water.     It  melts  at  IIS**  and  boils  with  slight  decomposition 
at  249'— 254^^ 

Camphoroosime  hydrodiloride,  CiQHigN(OH)HCl,  forms  a  white 
voluminous  powder,  which  is  only  slightly  solbble  in  water, 
readily  in  alcohol  and  acids. 

Sodium  camphoroximatef  CiQHjflN(ONa),  is  obtained  by  the 
addition  of  an  alcoholic  sodium  solution  to  an  ethereal  solution 
of  the  oxime.  It  forms  a  white  powder,  which  is  only  slightly 
soluble  in  cold,  but  readily  in  hot  alcohol  and  water. 

Mhyl  camphoroximate,  C-^^-^^(OC^^,  is  formed  by  heating 
the  sodium  salt  with  alcohol  and  ethyl  iodide ;  it  is  a  pleasantly 
smelling  liquid,  boiling  at  208°— 210^ 

Camphoroxime  anhydride,  CjqHjsN,  is  formed  by  the  action  of 
acetyl  chloride  on  camphoroxime  ^  and  by  allowing  it  to  remain 
in  contact  with  acids  for  some  time.^  It  is  a  faintly  smelling 
liquid,  boiling  at  216° — 218°,  which  combines  with  hydroxy- 
lamine to  form  a  substance  of  the  formula  Ci^H^gNoO.  This 
compound  crystallizes  in  white  plates,  melts  at  101°  and  dissolves 
in  alkalis  and  acids. 

Isocamphor oxime,  CjoHiyNO,  is  prepared  by  heating  the  an- 
hydride with  alcoholic  potash ;  it  forms  inodorous  plates,  wliioh 
are  slightly  soluble  in  hot  water,  readily  in  alcohol,  ether  and 
strong  acids,^  melt  at  125°  and  are  not  attacked  by  heating  with 
methyl  iodide  and  sodium  ethylate.^  It  is  reconverted  into  the 
anhydride  by  distillation  with  phosphorus  pentasulphide. 

2519  Ily droxy camphor y  Cj^Hj^Og,  was  obtained  by  Kachler  and 
Spitzer  by  the  action  of  sodium  amalgam  on  an  alcoholic 
solution  of  yS-dibromocamphor,®  CjoHj^Br^O.  Goldschmidt  iuul 
Ziirrer  then  found  that  an  isomeric  compound  is  formed  by 
boiling  camphoroxime  anhydride   with  alcoholic  potash.     This 

^  Niigeli,  Bcr,  Dcutsch.  Chcin.  Gcs.  xvi.  497. 

*  Niigeli,  ihrd.  xvi.  2981.  ^  l^uckart  and  Bach,  ibid.  xx.  110. 

■*  OokLschniidt  and  Ziirrer,  ibid,  xvii.  2069. 

»  Niigeli,  ibid.  xviL  805.  «  MoiKUsh.  Chcm.  iii.  205. 


HTDBOrrCAMPHOS.  «(1 


ibej  tenned  txrmpkoUmic  aa^L  but  it  'ins  prored  bv  KftcUer  ja)d 
^pita^  to  be  identicil  with  hydrcaycxm-pkkOT,  It  forms  ;a  &int 
jeUow  liquid,  wbidi  boils  at  %5^  smells  Hke  tuijientixie  and 
poopca5gc?a  wejJk  acid  prDperd^^  Wbeoi  its  amxiKHiiiim  salt  is 
hcatffd  to  25<r,  isocamphoixixime  is  formed.  To  explain  this 
fiiGi^  Goldsdimidt  axid  Zinrer  look  upon  the  iso-<mme  as  the 
amide  of  campbolenic  add,  caznphoixudme  aahvdiide  b^xig  the 
ooneqKMidii^  nitzil: 

OuBphokak  acid.  OnnpSioleBxmideu  C»inpSKi3«iiie  lutiiL 

This  appeu%1iowever,  to  be  improbable,  since,  acccmling  to 
this  view,  camphor  would  simply  be  campholenaldehjde,  C^x^^. 
CHO,  whereas  it  is  undoabtedlj  a  ket<me.  The  formation  of 
all  the  oompoonds  described  above  may  be  explained  by  the 
following  series  of  eqaati<»is : 

Camphor.  Campboroxime. 

/CO  /C=N.OH 

CgHj,/ I       +  HjN.OH  =  C8H„<^  I  +  HjO. 

Camphoroxime.  Camphoroxime  anhydride. 

Isocamphoroxime. 

-c-^  xo 


CH.NH.. 


''^"\CH/      +  ^^   =  ^«^"\ ' 


2' 


Hydroxycamphor. 

/CO  /CO 

CgH  /  I  +  H,0  =  C3H1,/  I  +  NH, 

\CH.NH,  \CH.OH 

/CO  -C- . 

\CH.NHj  \CH/ 

Qoldschmidt    and  Zilrrer,   to  support  their  view  that  the 
anhydride  is  a  nitril,  adduce  the  fact  that  it  combines  with 

^N.OH 
hydroxTlamine  to  form  the  amidoxime,  CoHi..Cv 
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The  formation  of  this  compound,  however,  may  be  simply 
explained  in  the  following  manner : 

CsH  /  I    >N  +  H,N.OH  =  C3H  / 

The  isomerism  of  bornylamine  and  camphylamine  may  also 
be  explained  upon  these  lines.^  The  former  is  obtained  by 
replacing  the  oxygen  of  camphor  by  the  amido-group  and  by 
the  reduction  of  the  oxime : 

/Cz=N.OH  xCHJ^H 

CsH,/  I  +  4H  =  C3H,  /  I  +  H,0. 

Camphylamine,  on  the  other  hand,  is  obtained  by  the  action 
of  hydrogen  on  the  anhydride  : 


CsHu^l    )>N+4H  =  C3h/| 

\CH/  \CH.NH,. 


The  difference  between  these  substances  depends  therefore  on 
an  isomerism  of  position,  which  is  more  clearly  shown  by  the 
following  formulae  : 

Bornylamine.  Camphylamine. 


I 

c 


i 


I 


^2^\ 


yCHg  H^Cx 


\CH, 


.CH.NH2 


C  C 

I  I 

C3H7  C3H7 

Camphorhydrazone,  CiQHjgZ^NgH.C^Hg,  is  formed  when  an 
alcoholic  solution  of  camphor  is  treated  with  a  solution  of 
])henylhydrazine  and  sodium  acetate  and  then  heated.  It  is  an 
oily  liquid,  which  boils  at  235° — 243°  at  a  pressure  of  17  mm. 

^  Lcuckart  and  Bach,  Bcr.  Bcubxh.  Chcm,  Gcs.  xx.  104. 
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and   is  decomposed  by  dry  hydrochloric  gas  into  aniline  and 
camphoroxime  anhydride :  ^ 

Whilst  in  the  formation  of  the  substances  hitherto  described 
camphor  acts  as  a  ketone  or  camphidene  oxide,  it  behaves  in 
many  cases  as  camphopJienol : 

Camphidene  oxide.  Camphophonol. 

CH,  CH, 


i 


I 


HjCv 


I 

fCrio  B[aC^ 


c  c 


^C.OH 

II 
CH 


C3H7 


^3^7 


The  latter  does  not  exist  in  the  free  state,  and  we  have  there- 
fore a  similar  case  to  those  of  phloroglucinol  and  isatin,  with 
the  diflference  that  in  these  the  ketone  form  is  the  unstable  one, 
while  again  in  the  case  of  carvol  and  carvacrol  both  forms  exist. 

Sodium  camphophenate,  CjoHigONa,  usually  called  sodium 
camphor,  is  formed,  as  already  described,  together  with  sodium 
bomylate  by  the  addition  of  sodium  to  a  solution  of  camphor  in 
benzene  or  toluene.  If  the  product  be  treated  with  ethyl 
iodide,  a  mixture  of  bomyl ethyl  etherand  ethylcamphor  or  ethyl 
camphophenate,  CioHj^.OCjHg,  is  formed.  The  latter  is  a  liquid, 
which  has  a  similar  smell  to  camphor  and  boils  at  226° — 229^ 

2520  ChhrocamphoTy  CioHjijClO,  was  obtained  by  Wheeler  by 
the  action  of  hypochlorous  acid  on  camphor.  It  separates  from 
alcohol  as  a  crystalline  powder,  melts  at  95°  and  decomposes  at 
200°.  It  is  converted  by  the  action  of  alcoholic  potash  into 
a  hydroxycamphor,  C^oH^gOg,  which  crystallizes  in.  small 
needles,  melting  at  137°,  smells  like  camphor  and  is  volatile 
with  steam.^ 

Cazeneuve  then  found  that  when  chlorine  is  passed  into  a 

^  Balbiano,  Btr.  DctUsch,  Chcin,  Gcs,  xviii.  lief.  663  j  xix.  Itef.  553. 
^  Ann.  Chan.  Pharm.  cxlvi.  73. 
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Solution  of  camphor  to  absolute  alcohd,  two  monocblorocam- 
phors  are  formed,  one  of  which  ci-ystallizua  from  alcohol  in  long, 
white  needles  or  large  inouosyni metric  prisms,  which  melt  at 
83' — 84°.  It  smells  like  camphor,  has  an  aromatic,  bitter  tasto, 
boila  at  244* — 247°  and  ia  volatile  with  steam.  The  other  modi- 
fication, which  13  formed  in  smaller  quantity,  forms  microscopic 
ciystals,  melts  at  lOO"  and  boils  at  2a0°— 237°.  It  is  converted 
by  treatment  with  alcoholic  potash  into  the  first  modification,  and 
Cazeneuve  therefore  assumes  that  the  isomerism  is  of  a  physical 
nature.  Nascent  hydrogen  reconverts  chlorocamphur  luto 
camphor. ' 

Schiff  and  Puliti  then  treated  an  alkaline  solution  of  cam- 
phocarboxylic  acid  (see  below)  with  chlorine  and  obtained  a 
chlorocamphor,  which  also  crystaUizes  in  large  prisms,  but  does 
not  melt  until  93' — 94°,  its  behaviour  in  other  respccta  being 
however  identical  with  that  of  Cazeneuve 's  compound.* 

These  two  compounds  are  considered  by  Balblono  to  be  iden- 
tical, since  they  are  both  converted  by  phenyl  by  tlrazine  into 
camphineosazone,  which  is  described  below.*  They  are  also 
both  converted  into  camphoric  acid,CgHj^(CO^)j,  by  oxidation. 

Dichlorocaviplior,  CmHj,CljO,  also  exists  in  two  isomeric  forms, 
which  are  formed  by  the  action  of  chlorine  on  an  alcoholic 
solution  of  camphor  and  are  physical  isomerides  (Cazeneuve). 
One  of  these  crystallizes  from  alcohol  in  lai^e,  rhombic  prisms, 
which  melt  at  93°,  readily  gublime  and  are  only  slightly  soluble 
in  cold  alcohol,  while  the  other  is  extremely  soluble  in  alcohol 
and  is  therefore  difficult  to  obtain  in  crystals.  It  melts  at  77° 
and  has  a  dextrorotation  etjual  to  that  of  the  higher  melting 
modification.* 

TrichlorocampkoT,  C„H,jCljO,  is  formed  by  the  action  of 
chlorine  on  fused  chlorocamphor.  It  forms  small,  white  crystaK 
melting  at  54°.* 

Jiromocamphor,  C,oH,jBrO.  Laurent  found  that  camphor  i 
combines  with  bromine  to  form  the  dibromide.*  which  is,  how-  ! 
ever,  more  readily  obtained  by  employing  a  solution  of  camphor 
in  chloroform.'  It  crystallizes  in  orange-red  prisms,  which  lose 
bromine  in  the  air  and  on  heating  to  100°  in  a  closed  vessel 
decompose  into  hydrobromic  acid  and  bromocnmphor  (Swarts), 
In  order  to  prepare  the  latter,  30  parts  of  camphor  and  32  parts 

'  Compt.  End.  xciv.  1530  ;  mt.  1368  ;  oi.  488 ;  Bull.  Sor-.  Chim.  mix.  SOI, 
=  B'T.  DtiUneh.  Chtm.  (7«.  >vi.  887.  *  Ibid.  ii.  Ref.  216. 

•  a»npt.  RmA.  xw.  780,  1380.  »  CMeneuvp,  ybid.  eiii.  661. 80«. 

'  Ann.  Chem.  Pharm.  xlviii.  231.  '  Svnits,  JaKn^b.  Chan.  1882,  4Ci 
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of  bromine  are  dissolved  in  18  parts  of  chloroform,  the  latter 
distilled  off  after  some  hours  and  the  residue  washed  with 
alcohol  and  recrystallized  from  ether.^  It  crystallizes  in  mono- 
8}rmmetric  prisms,  isomeric  with  those  of  chlorocamphor,*  which 
melt  at  76^  and  smell  like  camphor.  It  is  readily  soluble  in 
alcohol  and  ether,  still  more  freely  in  chloroform  and  benzene. 
It  boils  at  274V  yields  camphoric  acid  on  oxidation  and  is 
reconverted  into  camphor  by  the  action  of  nascent  hydrogen  or 
by  heating  with  alcoholic  potash,  yrhile  sodium  converts  it  into 
sodium  camphophenate.  It  is  not  attacked  by  phosphorus 
pentachbride  even  at  100^  It  follows  from  these  reactions  that 
bromocamphor  has  a  constitution  which  resembles  that  of  tri* 
bromophenol  bromide  (Pt.  IIL  p.  116) : 

/C.OBr 

It  is  employed  in  medicine  as  a  soporific  in  cases  of  hysteria, 
dipsomania,  delirium  tremens,  &c.  The  isomeric  chlorocamphors 
have  the  same  action  ^  and  therefore  an  analogous  constitution, 
this  being  also  confirmed  by  the  fact  that  they,  as  well  as  bromo- 
camphor, are  converted  into  camphineosazcme  by  heating  with 
phenylhydrazine :  ^ 

/COBr 
C,H,,<^||  +2N,H3.C,H,  = 

CgHi/  I  +  HBr  +  H,0  +  H^. 

\Cz=N,H.CeH, 

It  forms  an  amorphous  mass,  melting  at  55°. 

Dibromocamplwr,  C^^^fiifi,  Swarts  found  that  this  com- 
pound, which  melts  at  114*5**,  is  formed  when  monobromo- 
camphor  is  heated  to  120®  with  bromine.  According  to  other 
statements,  it  melts  at  57^  and  this  is  confirmed  by  Schiff,  who 
assumes  that  the  higher  number  was  originally  a  printer's  error 

1  Keller,  Jahesb,  1880,  726 ;  see  also  Maisch,  ibid,  1873,  499 ;  Ganlt,  ibid. 
1874,  538. 

*  Montgolfier,  Ann.  Chim,  Phys.  [5]  xiv.  110 ;  Cazeneuve  and  Morel,  Co^npi, 
nend.  ci.  438. 

'  Perkin,  Ann.  CJicm.  Pharm.  Suppl  iv.  125. 

*  Ber.  DeiUsch.  Ch4:m,  Oes.  xx.  Ref.  291. 

»  Balbiauo,  ibid.  xlx.  Ref.  553  ;  xx.  Ref.  215. 
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and  has  been  copied  from  one  text-book  to  another  for  about 
fifteen  years.^ 

Kachler   and    Spitzer  have  however   found  that    dibromo- 
camphor  exists  in  two  modifications.' 

a-DibromocampJior  is  formed    when    monobromocamphor  is 
heated  for  six  to  eight  hoars  with  the  calculated  quantity  of 
bromine  at  120**.      It  separates  from  the  brown  syrupy  product 
on  standing  in   the   form    of  crystals,  which  are   purified  by 
recrystallization  from  alcohol.     It  may  be  obtained  from  petro- 
leum spirit  in  rhombic  crystals,  which  melt  at  Gl^  volatilize 
with   steam  and  are  converted   into  monobromocamphor  and 
camphor  by  heating  with  alcoholic  potash  or  by  reduction.     It 
is  not  attacked  by  phosphorus  pentachloride  and  is  converted 
into  camphocarboxylic  acid  by  the  action  of  sodium  and  carbon 
dioxide. 

fi'Dibi'oniocamjphor  is  obtained  by  heating  the  a-derivative 
or  monobromocamphor  with  bromine  for  10 — 12  hours  to 
125° — 130**.  It  crystallizes  in  rhombic  tablets,  melting  at  115°, 
is  only  slightly  volatile  with  steam  and  is  also  not  attacked  by 
phosphorus  pentachloride.  On  heating  with  alcoholic  potash, 
it  yields  an  oily  mixture,  while  it  is  converted  into  camplior  by 
the  action  of  sodium  on  its  ethereal  solution. 

lodocamjjhcn^  Cj^Hj^IO,  is  formed  by  the  action  of  cyanogen 
iodide  on  sodium  camphor,  and  forms  crystals,  which  are  iso- 
niorphous  witli  those  of  chlorocamphor  and  melt  at  43"^ — 44°.^ 

2521  Kitrocam2'>h(yi\  Q^^^^(^0.^0,  is  obtained  from  the 
following  compounds  by  treating  them  with  alcoholic  potash  or 
acting  upon  them  in  ethereal  solution  with  zinc  and  sulphuric 
acid.*  It  is,  however,  most  advantageous  to  boil  the  alcoholic 
solution  with  zinc  upon  which  a  thin  layer  of  copper  has  been 
precipitated.  Nitrocamphor  crystallizes  from  alcohol  in  rhombic 
prisms,  has  a  strong  la>vorotation  and  melts  at  100° — lOT.^ 
According  to  Schift',  it  has  the  following  constitution  : 


^\^i^\   1 


C.OH 

II 
C.NO.^ 


It  is  a  powerful,  monobasic  acid,  and  yields  very  characteristic 
salts,  which  have   been  investigated  by  Cazeneuve.     They  are 

'  Bar.  DeutHch.  C/irm.  a,'s.  xiv.  1378.  «  Monatsh.  Chan.  iii.  205. 

'  Ihillcr,  Compt.  liend.  Ixxxvii.  695. 

^  Scliiff,  />Vr.  Jhid'ch.  Chan.  ae:<,  xiii.  1402  ;  Schiffaiul  Piluti,  ibid,  xW.  889. 
*  Cazeneuve,  Bull.  Soc.  Chim.  xlvii.  920  ;  xlix.  92. 
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Utrorotatory  and  decompose  on  heating  with  production  of  a 

kell  of  myrrh.     Those  of  the  alkali  metnls  and  of  magnesium 

B  soluble  in  water. 

1  zinc  Bait,  [CioHjj(NOj)0]3Zn  +  H^O,  crystallizes  from 
■I  in  large,  six-sided,  apparently  rhombic  tablets.  The 
XT  salt,  [CjoHi,(NOs)0]jCu  +  HjO,  is  a  chestnut  brown 
precipitate,  which  forms  a  solution  of  this  colour  in  alcohol, 
from  which  it  separates  in  small,  grass-green  crystals.  Tlie 
ferrous  salt  forms  gamet-red  tablets,  which  are  probably  iaomor- 
phous  with  the  zinc  salt,  while  the  ferric  salt  is  a  blood-red 
precipitate,  which  imparts  the  same  colour  to  alcohol 

NitrochloTOcamphor,  CjoHi,Cl(NOj)0,  is  formed  by  the  action 
t'f  coucentrated  nitric  acid  on  chlorocamphor,  and  crystallizes 
from  alcohol  in  long  needles,  melting  at  03° — 94°.  An  isomeric 
compound  is  formed  at  the  same  time  as  a  mass,  which  resembles 
camphor,  melts  at  83°  and  has  a  bitter  aromatic  taste, 

NilrohTomocam2)}ior,  C,oHuBr(NOj)0,  forms  large,  rhombic 
prisms  and  is  isomorphous  with  the  preceding  compound  and 
with  dichiorocamphor.^  It  melts  at  104° — 105°,  scarcely  dis- 
solves in  cold  alcohol  and  is  insoluble  in  alkalis,  on  which 
account  Schiff  has  assigned  the  fallowing  formula  to  it : 


.COBr 

(w     ■ 

\C.NO„ 


Amicfecamphw,  Oi„H,b(NHj)0,  is  obtained  by  adding  sodium 
amalgam  to  a  solution  of  nitrocamphor  in  strong  caustic  potash. 
It  is  a  thick,  oily  liquid,  which  boils  at  246"4°,  solidifies  to  a 
waxy  mass  on  cooling,  has  a  penetrating  ammoniacal  odour 
and  an  alkaline  reaction  and  behaves  in  every  respect  as  a 
primary  amine.     Its  hydrochloride  crystallizes  in  white  needles. 

An  isomeride  of  hydroxy  camphor,  dihydroxymmphene,  is 
fonned  by  the  action  of  nitrous  acid  on  the  aqueous  solution  of 
tbis  base : 


,C.OH 

*^kHi4<:  II       +  iio.no  = 

\C.NH„ 


aH, 


-O-OH 


+  N, 


H,0. 


It  is  a  crystalline  niasB,  wljicli  melts  at  15+° — 155°  a 
vulatilc  with  atcani. 
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Camphimide,  Cj^Hi^N,  is  formed  by  boiling  the  hydrocbloride 
of  amidocamphor  with  water: 

/C.OH  ^C. 

CsH,/!!  ^    =  C3H /« \nh  +  H,0. 

This  substance  is  isomeric  with  camphorozime  anhydride  and 
forms  an  oily  liquid,  which  smells  like  coniine  and  solidifies  at  a 
low  temperature.  When  the  solution  of  its  hydrochloride  is 
mixed  at  0""  with  sodium  nitrite  solution,  a  compound  is  pre- 
cipitated, which  crystallizes  in  large,  yellow  tablets,  melting  at 
73** — 74°,  and  has  the  formula  Ci^^Hj^NgO.  Schiff  considers  it 
to  be  a  diazo-compound  and  not  nitrosocamphimide,  since  it  does 
not  yield  a  hydrazine  by  the  action  of  acetic  acid  and  zinc  dust, 
but  is  reconverted  into  amidocamphor.  When  it  is  heated  to 
140^  dchydrocamphar  or  camphine  oxide  is  formed  : 

CgH  /||        \n  =  CsH,,<^||\0  +  N^ 

This  is  a  crystalline  substance,  which  melts  at  IGO"*,  smells  like 
camphor  and  volatilizes  with  steam.^ 

Hydroxyisocamphor,  Q^^^fiifi^,  The  acetate  of  this  com- 
pound is  formed  together  with  camphor,  when  bomyl  acetate  is 
oxidized  in  acetic  acid  solution  with  chromic  acid.  It  crystallizes 
in  prisms,  melting  at  69°,  boils  at  273*5°  with  slight  decomposition 
and  is  converted  by  boiling  with  caustic  potash  into  hydroxyiso- 
camphor,  which  remains  on  the  evaporation  of  the  ethereal  solution 
as  a  crystalline  mass.  It  has  a  faint  odour  of  vanilla,  sublimes 
readily  and  melts  with  decomposition  at  248° — 249°.  It  is  oxidized 
by  nitric  acid  to  camphanic  acid,  C^qHi^O^,  (p.  446).* 

Its  constitution  is  probably  expressed  by  one  of  the  following 

formulae : 

CH^  CH3 


C  0 


oc 

1 

H.,C 


\ 


\CH.0H  H^C-^ 


I 

CH,  OC 


\CH.0H 
I 


0  C 


/CH2 


C.,H.  CjHj 

'  SchifT,  Bcr.  DeiUach.  Clicm.  Gc».  xiv.  1875. 
■*  Schrottcr,  MontUiih.  Chftn.  ii.  224. 


Addition-prodttdt  of  aimpkor.  Hcdrochloric  acid,  sulphur 
ioxide  aud  nitrogen  peroxide  all  combine  wiih  camphor  to  fomi 
iquid  compounds,  wbich  are  decomposed  by  water  but  hava  not 
itfaerto  been  further  iQve3tigat«d. 

Camphor  hydi-wdide,  C,,H„O.IH,  is  obt^uned  together  with 
Hber  products  (p.  427),  by  hnliog  camphor  with  lodioe.  It 
a  crystals,  which  fume  in  the  air  and  rapidly  deli(]ne9ce. 
Camphvr  nUraU,  (C,,H„0},N,Oj.  This  characteristic  coni- 
lound  was  first  obtained  by  Brandes,  who  heated  camphor  with 
lUute  nitric  acid.'  It  is  formed,  together  with  camphoric  acid, 
rhen  camphor  is  boiled  with  nitric  acid  of  sp.  gr.  1-37  iu  a 
i,  and  distils  over  as  an  oily  liquid,  which  has  a  sour  hut 
mphor-like  smell,  and  is  decomposed  by  water  with  separation 
r  camphor,  while  dry  potassium  carbonate  has  no  action  upon 
It  is  volatile  with  nitric  acid  without  decomposition,  but 
decomposes  to  a  very  large  extent  when  distilled  alone,  nitrous 
fiimea  being  evolved.  Its  constitution  is  without  doubt  analogons 
0  that  of  cin  nam  aldehyde  nitrate : 


ADDrnoN-PRODucrrs  of  cauphor. 


«> 


NO,.0,  ,0.N0, 

>c-o-cc 


Camphyr  boronfliiofide,  C,(|H,jO.BFg,  is  formed  when  boron- 
luoride  is  pusseJ  into  fused  camphor.  It  crystallizes  in  needles, 
'hich  melt  at  70°." 
Aldehyde  tamphor  is  produced  when  camphor  is  shaken  up 
ith  a  solution  of  aldehyde.  It  is  an  oily  hquid,  which  readily 
loses  aldehyde  and  is  decomposed  into  its  constituents  by  water. 
When  camphor  and  chloral  hydrate  are  triturated  together,  a 
thick  liquid  is  formed,  which  has  a  pungent  taste,  dissolves  in 
alcohol  and  chloroform  and  is  decomposed  by  water.*  Theso 
compounds  have  probably  the  following  constitution : 


,C(OH)O.CH(OH)CH, 
C.H,,<  I 

•CH, 


,C(0H)0.C(0H)CC1, 


2522  Cyanocampkor  or  CamphonUril,Ct^K,fi(Ci^),  is  obtained 
*hen  cyanogen  is  passed   inio  a   hot  solution  of  camphor   in 
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toluene  to  which  metallic  sodium  has  been  added.  It  crystallizes 
from  ether  in  rectangular  prisms,  melts  at  127** — 128**  and  boils 
with  decomposition  at  250^  If  it  be  dissolved  in  warm  caustic 
soda  solution,  sodium  cyanocampJiophenate,  Cj<jHj^(ONa}CN, 
separates  out  on  cooling  in  fine  needles,  which  are  soluble  in 
alcohol,  but  are  decomposed  by  water.  The  potassium  salt 
forms  pearly  tablets.^ 

Camphocarboxylic  acid,C^^^fi(GOfi),  This  compound  was  dis- 
covered by  Baubigny  and  is  obtained  by  dissolving  150  grams,  of 
camphor  in  500  ccms.  of  toluene,  heating  the  solution  to  90°, 
and  finally  adding  16  grams,  of  sodium  and  passing  in  carbon 
dioxide.  The  product  is  extracted  with  water  and  the  solution 
allowed  to  stand,  until  the  bomeol,  which  is  simultaneously 
formed,  has  separated  out.  It  is  then  filtered,  the  concentrated 
solution  decomposed  with  hydrochloric  acid  and  extracted  with 
ether.  Impure  camphocarboxylic  acid  remains  on  evaporation 
and  is  recrystallized  from  hot  water,  which  must  not  be  boiling.* 
It  crystaUizes  from  dilute  alcohol  in  long,  silky  needles  and  from 
water  and  ether  in  monosymmetric  prisms,  which  melt  at  123° — 
124°  and  decompose  into  carbon  dioxide  and  camphor  when  more 
strongly  heated.  It  is  also  formed  from  dibromocamphor  by  the 
action  of  sodium  and  carbon  dioxide. 

Its  formation  corresponds  to  that  of  salicylic  acid  from  phenol, 
and  since  its  nitril  behaves  as  a  phenol,  we  arrive  at  the  following 
constitutional  formulae : 

.C.OH  /C.OH 

JEthyl  camphocarhoxylatCy  G^^^^{0Yi)C02^G^^y  was  obtained 
by  Haller,  who  saturated  an  alcoholic  solution  of  the  nitril  with 
hydrochloric  acid  and  allowed  the  whole  to  stand ;  it  has  also 
been  prepared  by  Roscr  from  the  acid  by  the  same  method.^  It 
is  a  liquid,  which  smells  like  camphor  and  boils  at  27G°. 

Chlorocamphocarhojnflic  acidy  CjQH^^ClO.COgH,  is  formed  when 
a  current  of  chlorine  is  passed  into  an  alkaline  solution  of  the 
acid.  It  separates  on  the  addition  of  dilute  hydrochloric  acid  in 
white  crystalline  flocks,  wliich  melt  at  93° — 94°  with  evolution 

'  Haller,  Compt.  Rend.  Ixxxvii.  843;  cii.  1477. 
^  Kachlcr  and  Spitzer,  Mouatsh.  Chan.  ii.  233. 
3  Bcr.  Dcut-ich.  Chcm.  Ocs.  xviii.  3112. 
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18  and  decompose  completely  at  100°  into  chlorocamplior  and 
Ktu  dioxide.* 

iKampliorcarboTJ/lic  acid,  CioH,,BrO.CO,H,  is  obtained 

1  the  acid  ia  treated  with  bromioe  at  a  low  temperature.     It 

Breadily  soluble  iu  alcohol  and  ether  and  Is  precipitated  by 

>chloric  acid   from   its  alkaline   solution   oa   a  crystaUine 

iT,  which  decomposes   into   carbon    dioxide   and   bromo- 

Biphor  when  heated  to  65°  or  boiled  with  alcohol 


OXIDATION  PRODUCTS  OF  CAMPHOR. 

^523  Campholic  acid,  Q^^^fi^,  was  obtained  by  Delalande  * 
tpassiog  the  vapour  of  camphor  over  potash  lime  heated  to 
-400°.  It  is  also  formed  by  the  continued  boiling  of 
nphor  with  alcoholic  potash  : 


CH, 


C 


C 
HjC/\C0.0K 


G 


'3H, 


HjC. 


K 


CjH, 


CH, 


I  It  is  best  prepared,  however,  by  adding  sodium  to  a  heated 

H'tition   of  camphor  in  a  rock-oil  boiling  at   130°.      Sodium 

mylate  aod  sodium  camphor  are  simultaneously  obtained,  and 

istitute  the  chief  product  if  a  lower  temperature  be  employed.* 

Be  mass  which  separates  out  is  pressed  and  treated  witli  water, 

Eiich  precipitates  camphor  and  bomeol.     These  are  filtered  off 

1  the  campholic  acid  precipitated  by  the  aflelition  of  sulphuric 

It  is  then  finally  purified  by  distillation  and  recrystall- 

n.* 

[  It  is  scarcely  soluble  in  cold  water  and  crystallizes  from  dilute 
x)hol  in  long  brittle  prisms,  but  from  a  mixture  of  ether  and 

*  Schiff  and  Politi,  Ber,  Dctdaeh.  Chem.  Oft.  xvi.  887  ;  J.  de  Snnlos  e  Stkn, 
UL  vL  10&3.  =  Ann.  Ch<m.  Phana.  iiivui.  a37. 

I  MftUn,  ibid.  cilv.  801  ;  Krwhlor,  ilnd.  ckii.  269. 
HoTLtgomer,  Akh.  CArni.  Pkya.  [5]  xiv.  BO. 
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alcohol  in  soft  plates,  which  melt  at  95^  readily  sublime  and 
volatilize  with  steam. 

Camphol  chloride,  G^^^^OCU  is  formed  by  the  action  of 
phosphorus  pentachloride  ozx  the  acid  and  is  an  oily  liquid,  which 

boils  at  222"— 226". 

25^4  Camphoric  acid,  C^oH^fi^.  KoaegBTt&a,  whose  Dimertatio 
de  camphora  et  partibus  quae  earn  constituunt  appeared  in  the 
year   1785^  endeavoured  so  far  as  possible  to  dephlogisticate 
camphor    by  repeated  treatment  with    nitric   acid   and  thus 
obtained  an  acid,  which  he  found  to  resemble  oxalic  acid,  but 
nevertheless  considered  it  as  a  distinct  substance.     In  1793, 
Dorfurt  concluded  that  this  acid  was  benzoic  acid,   but  this 
assertion  was  contradicted  by  Boidllon-Lagrange  in  1799  and 
Bucholz  in  1809.     It  was  then  investigated  by  many  chemists 
and  its  composition  finally  determined  by  Malaguti,  Liebig  and 
Laurent.^ 

Its  power  of  dextrorotation  was  then  observed  by  Bouchardat^ 
A  Isevorotatory  camphoric  acid  was  then  prepared  by  Chautard 
by  the  oxidation  of  Isevocamphor  and  was  found  to  differ  from 
the  previously  known  modification  only  in  the  direction  of  its 
rotation  of  the  plane  of  polarised  light.  These  two  substances, 
like  the  two  tartaric  acids,  combine  to  form  an  inactive  para- 
camphoric  acid,^  and  camphoric  acid  is  also  converted  into  an  in- 
active mesocamphoric  acid  by  heating  with  water  in  a  sealed  tube, 
so  that  the  analogy  with  tartaric  acid  is  completely  borne  out. 

Camphoric  acid  is  probably  formed  from  camphor  according  to 
the  following  equation : 
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It  is  also  formed  by  the  oxidation  of  campholic  acid  with 
concentrated  nitric  acid  (Kachler). 

^  Ann,  Chcm,  Phann.  xxii.  38,  50  and  135. 

-  Jahrcshcr.  Chcm.  1863,  556. 

^  Chautard,  Ann.  Chetn.  Pharm.  cxxvii.  121. 
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I  Older  to  prepare  it,  camplior  is  distilled  in  a  retort  witli 

ft  parts  of  concentrated  nitric  acid  and  the  distillate  repeatedly 

^d  in  the  retort  until  all  the  camphor  baa  dissolved  and  no 

^er  evolution  of  nitrous  tiimes  occurs,  fresh  portions  of  nitric 

i  being  added  if  necessary  (Laurent).     According  to  Wreden, 

)  grams,  of  camphor  and  two  litres  of  nitric  acid  of  sp.  gr. 

B  brought  into  flasks  of  four  litres  capacity,  a  conducting 

e  for  the  nitrous  fumes  being  fastened  in  the  neck  by  means 

plaster  of    Paris.     The  mixture   is   heated   on   a   briskly 

fling  water-bath  until  the  vapours  are  only  slightly  coloured, 

B  Operation  lasting  for  about  50  hours.     The  product  is  then 

liverted  into  the  sodium  salt  and   this  once  recry stall ized. 

}out  725 — 805  grams,  of  pure  camphoric  acid  are  obtained 

1 1500  grma.  of  camphor.' 
|3ft  is  readily  soluble  in  alcohol;  100  parts  of  water  dissolve 
"125  parts  at  12°  and  10  parts  at  the  boiling  point,  It 
fstallizes  in  small  plates  or  monosymmeti-ic  prisms,  melting 
1^  178°.  On  fusion  with  caustic  potash  isopropyl succinic  acid 
melic  acid)  is  formed.  When  it  is  heated  with  zinc  chloride  * 
f  with  distilled  hydriodic  acid  to  200°.  tetrahydrometaiylene 
1  obtained,  while  if  the  concentrated  acid  be  employed, 
tthydrometaxylene  is  formed.'  Carbon  dioxide  and  hydrogen 
I  first  eliminated,  probably  to  some  extent  as  formic  acid,  and 
ice  camphoric  acid  contains  the  isopropyl  group,  the  formation 
f  the  so-called  tetrahydrometasylene  then  admits  of  a  simple 
mlanatton : 
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"11  -t-  CO,  -I-  CH,0,. 
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I  The  conversion  of  this  into  Iiexhydrometaxylena  then  follows 

W  the  addition  of  hydrogen. 

I  Camphorates.     The  salts  of  the  alkali  metals  arc  very  reailily 


..  Chtm.  PIm 
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■'  Kaiio,  m. 
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soluble  and  do  not  easily  crystallize ;  acid  salts  of  these  metals 
do  not  appear  to  exist. 

Calcium  camphorate,  CjoHi^O^Ca  +  OHgO,  forms  crystals, 
which  are  tolerably  soluble  in  water ;  when  its  solution  is  boiled 
with  camphoric  acid,  the  acid  salt,  (Ci^Hj^O J^Ca,  is  formed  and 
crystallizes  in  large  prisms, 

Kemper  has  also  prepared  the  corresponding  baiium  salts; 
on  the  other  hand  only  the  normal  mag^iesium  camphorate  has 
been  prepared.  It  crystallizes  with  varying  amounts  of  water.* 
The  salts  of  most  of  the  other  metals  are  insoluble  or  only 
slightly  soluble  in  water,  The  soluble  salts  have  less  rotatory 
power  than  the  free  acid,  while  the  reverse  of  this  is  true  in  the 
case  of  maUc  acid,  tartaric  acid,  aspartic  acid  and  quinic  acid.' 

Acid  methyl  camphorate,  CiqHi5(CH8)04,  is  formed  by  the 
distillation  of  camphoric  acid  with  wood  spirit  and  sulphuric 
acid.  It  is  thus  obtained  as  a  viscid  oil,  which  solidifies  after 
some  time  in  contact  with  water  to  a  crystalline  mass  and 
crystallizes  from  alcohol  in  rhombic  prisms,  melting  at  68*.  Its 
alcoholic  solution  gives  crystalline  precipitates  with  lead  acetate 
and  copper  acetate.^ 

Normal  ethyl  camphorate,  G^o^i4l(p2^s)2^i'  ^^^  ^^  ether  is 
obtained  by  the  distillation  of  camphoric  acid  with  alcohol  and 
sulphuric  acid  as  a  thick,  colourless  liquid,  which  decomposes  on 
distillation  into  camphoric  anhydride  and  the  normal  compound. 
This  is  an  oily  liquid,  which  boils  at  285** — 287°  and  has  an 
unpleasant,  almost  unbearable  smell  and  a  very  disagreeable, 
bitter  taste."* 

2525  Cainplwryl  oxide,  Cj^Hj^Og.  The  anhydride  of  camphoric 
acid  was  obtained  as  early  as  the  year  1799  by  Bouillon- 
Lagrange  from  the  acid  by  simple  distillation,  and  it  was  then 
further  investigated  by  Malaguti  and  by  Laurent.  Gerhardt 
and  Chiozza,  who  also  examined  it,  found  that  it  may  be 
obtained  by  the  action  of  phosphorus  pcntachloride  on  camphoric 
acid,°  and  Walter  prepared  it  by  dissolving  the  acid  in  sulphuric 
acid  and  precipitating  with  water.®  According  to  Maissen,  an 
almost  theoretical  yield  is  obtained  by  boiling  together  equal 
molecules  of  acetic  anhydride,  anhydrous  sodium  acetate  and 

1  Jahrcshcr.  Chcm,  1862,  270  ;  1864,  402. 

^  Hartniann,  Ber»  Vculsch.  Chcin.  Oes.  xxi.  221. 

^  I^ir,  Ann.  Chim.  Phys,  [3]  xxxvii.  196. 

•*  Tbid.  Ixiv.  152  ;  Ann.  Chcin.  Phnrm.  xxii.  32. 

•'•  /bid.  Ixxxvii.  290. 

*"  Ann.  Chim.  Vhys.  [3]  ix.  177. 


camphohyl  oxide. 


caiDpboric  acid,^  the  same  result  being  obtained  by  heating  the 
latter  with  acetyl  chloride ;' 


I 


CgHi^< 


'\C0.0H 


+  CH3.COCU 


ChH,,<:         >0  +  CH,.CO.OH  +  HCl. 


'Several  other  methods  of  formation  liave  already  been 
mentioned.  Camphoryl  oxide  ia  readily  soluble  iu  ether  and 
crystallizes  from  alcohol  in  long  needles  or,  on  addition  of 
benzene,  in  lustrona,  rhombic  prisms  (MontgolfierJ.  It  melts  at 
216° — 217°,  boils  above  270°,  readily  subhmes  in  needles  and  is 
gradually  reconverted  into  the  acid  by  boihng  water. 

Jiromocajiiphoryl  oxide,  Cj„HjaErOg.  This  pubstance,  which  is 
usually  known  as  broinocamphoric  anhydride,  is  formed  when 
camphoryl  oxide  is  heated  with  bromine.'  It  separates  from 
chloroform  in  large,  compact,  rhombic  crystals,  which  melt 
at  215°. 

Camphoryl  chloride,  C^oHuOjClj,  ia  obtained  by  the  action  of 
two  molecules  of  phosphorus  pentachloride  on  one  molecule  of 
camphoric  acid  and  is  a  yellowish  liquid,  which  decomposes  on 
heating  and  is  gradually  converted  by  water  into  camphoric 
acid. 

Gaseous  ammonia  converts  it  into  a  viscid  mass  of  camphor- 
nmide,  CioH,jOjCNHj)j,  which  becomes  crystalline  after  some 
time.* 

Campkommic  acid,  CgHi/C0.NHi)C03H.  When  a  boUing, 
concentrated  alcohohc  solution  of  the  anhydride  is  saturated 
with  ammonia,  ammonium  caraphoramate  crystalhzes  out  on 
cooling.  This  salt  is  dissolved  in  water  and  decomposed  with 
hydrochloric  acid.  The  free  acid  thus  obtained  crystallizes  in 
isparunt,  rectangular  prisms.^ 

,co, 
/     Nn 

camphoi-amate,     It  crystallizes  from  alcohol 

f  Oai.  Ch<m.  llal.  x.  286, 

BAnullutz,  Ber.  lirtUfeh.  Chem.  Oft.  x.  1881. 

EWreden,   Ann.    Chein.   Phami.   clxiii.    330 ;   Fittig  and    Woringor,    ib>4. 
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in  six-sided  tablets,  sublimes  at  150''  and  melts,  when  heated  in 
a  sealed  tube,  at  180**.* 

CamphorethylimidCt    CgH^A  /^ -02115,    is    obtained    by 

heating  ethylamine  camphorate  and  is  a  crystalline  mass,  which 
melts  at  47°— 48",  boils  at  271°— 273°  and  is  converted  by  the 
action  of  phosphorus  chloride  into  a  crystalline  chloride.  This 
substance  yields  campTwrcthylimidethylimidinc  when  acted  upon 
by  ethylamine : 


/         >N.C,H5+H,N.C,H5-C3H  /    >N.C^5  +  2HC1. 

\  CO  -<  \co 


This  is  an  oily  liquid,  which  boils  at  285° — 286°,  has  a  faint 
narcotic  odour  and  bitter  taste,  and  acts  as  a  strong  base.  It  is 
decomposed  by  hydrochloric  acid  at  200°  into  camphorethyl- 
imide  and  ethylamine.* 

Paracamphoric  amd  is  formed,  as  has  been  already  stated, 
when  concentrated  solutions  of  dextro-  and  Isevocamphoric  acid 
are  mixed  ;  a  rise  of  temperature  takes  place  and  the  para- 
acid  separates  out  on  cooling.  It  is  less  soluble  than  its 
isomerides  and  is  also  formed  by  the  oxidation  of  the  inactive 
camphor,  which  occurs  in  oil  of  lavender.' 

Mesocamphoric  acid  is  obtained  by  heating  camphoric  acid  to 
140°  with  fuming  hydrochloric  acid*  as  well  as,  accompanied  by 
paracamphoric  acid,  by  heating  it  with  water  to  180° — 220^^ 
It  is  more  readily  soluble  in  water  than  ordinary  camphoric  acid 
and  crystallizes  in  soft,  dull  needles,  which  melt  at  113°. 

2526  Camphanic  acid,  CiqHj^O^,  was  obtained  by  Wreden  on 
treating  camphoric  anhydride  with  bromine  and  boiling  the 
product  with  water.®  Kachler  shortly  afterwards  obtained  it  by 
heating  campholic  acid  with  moist  bromine.^  Wreden  regaixled 
it  as  hydroxycamphoric  anhydride,  but  Fittig  pointed  out  that  it 
exhibits  all  the  properties  of  a  lactonic  acid,  the  formation  of 
which,  in  this  case,  can  be  readily  understood,  on  the  assumption 

^  Ballo,  Ann.  Chem.  Pharm.  cxcvii.  334. 

-  Wallach  and  Kamcnski,  ibid,  ccxiv.  241. 

■'  Chautard,  ibid,  cxxiv.  121. 

■*  Wreden,  ibid,  clxiii.  327. 

^  Jungfleisch,  Bcr.  DcuJscIi.  Clir.m.  Gcs.  vi.  680. 

•'  J7in.  Chcm.  Phann.  clxiii.  330. 

'  IbUi.  clxii.  261. 
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that  the  brominatod  anhydride,  which  is  the  first  product,  is 
converted  successively  into  bromocamphoric  acid  and  hydroxy- 
camphoric  acid,  the  latter  of  which  then  passes  into  the  lactone 
with  elimination  of  water  :  * 

/Br  /OH 

aHi3<lC0.0H  +  H.0  =  HBr  +  CgHiaf-CO.OH  - 
\CO.OH  \CO.OH 

^CO.OH 

The  accuracy  of  this  view  was  soon  proved  by  Rudzinsky- 
Rudno,  who  prepared  salts  of  the  dibasic  hydroxycamphoric 
acid.' 

In  order  to  prepare  camphanic  acid,  10  grms.  of  camphoric 
acid  are  heated  to  120"  with  12  grms.  of  bromine,  until  the 
colour  of  the  latter  has  disappeared,  and  the  product  boiled  with 
water.  In  order  to  remove  any  unaltered  camphoric  acid,  the 
barium  salts  are  prepared  and  purified  by  recrystallization.' 

Camphanic  acid  is  readily  soluble  in  alcohol  and  ether  ;  it 
crystallizes  from  hot  water  in  feathery  forms  or  compact, 
monosymmetric  prisms,  melting  at  200**. 

Barium  camphanate,  2(GiQ^^fi^2^Q,  +  THjO,  forms  largo 
crystals. 

Mhyl  camphanate,  Ci^^HigO^.CgHg,  is  obtained  by  passing  hydro- 
chloric acid  into  an  alcoholic  solution  of  the  acid,  and  crystallizes 
in  thin  prisms,  which  melt  at  63"  and  readily  sublime  (Wreden). 

The  constitution  of  camphanic  acid  is  expressed  by  one  of  the 
following  formulae : 

CH,  CO-H  C3H7  CO2H 

\V  \> 

C  C 

HC— O— CO-C.C3H7  HC— O— CO— C.CH, 


CH, 

If  it  be  submitted  to  dry  distillation,  it  partially  decomposes 
with  evolution  of  carbon  dioxide  into  two  isomeric  substances, 

^  Ann.  Chtm.  Pharm.  clxxii.  151. 
*  Inaaguraldiss,  Wiirzburg,  1879. 
'  Fittig  and  Woringer,  Ann.  Chan,  Fharm.  ccxxvii.  1. 


448  AROMATIC  COMPOUNDS. 


the  constitution  of  which,  if  the  former  of  the  above  formulae  be 
assigned  to  camphanic  acid,  may  be  expressed  as  follows : 

Lanronolic  acid.  Campholactonc. 

CH3  COjH  CH3 

CH 


HC C.C3H7  HC— O— CO— C.CsHy 

Zauronolic  acid,  CgH^^Oj,  is  also  formed,  together  with  the 
lactone,  by  heating  barium  camphanate  to  200°  with  water.  It 
is  an  oily  liquid,  which  is  tolerably  soluble  in  cold,  readily  in  hot 
water  and  ether.  It  is  partially  converted  into  the  isomeric 
lactone  by  dilute  hydrochloric  acid  in  the  cold,  more  rapidly  on 
heating ;  the  amount  which  undergoes  this  change  never  exceeds 
one  half  of  the  acid  employed. 

Calcium  laicrolonate,  (CQHj302)2Ca  4-  SH^O,  separates,  when  its 
solution  is  concentrated,  in  characteristic  dendritic  groups  of 
small  needles. 

CampKolactonCy  CgHj^Og,  crystallizes  in  small,  colourless 
needles,  which  have  a  characteristic  smell,  resembling  that  of 
camphor.  It  melts  at  50°  and  boils  at  230° — 235°.  Its  aqueous 
solution  becomes  turbid  on  heating,  owing  to  the  separation 
of  oily  drops,  but  is  again  rendered  clear  by  a  further  rise 
of  temperature.  The  inverse  change  takes  place  on  cooling. 
Alkalis  dissolve  the  lactone  with  formation  of  the  corresponding 
hydroxy-acid,  which  is  precipitated  by  the  addition  of  acids  at  0°, 
as  an  oil,  which  solidifies  in  small  needles  and  is  readily 
reconverted  into  the  lactone  (Fittig  and  Woringer). 

2527  Camphor miic  acid,  CgHj^Og,  is  an  oxidation  product  of 
camphoric  acid  and  occurs  in  considerable  quantity  in  the 
mother-liquors  obtained  in  the  preparation  of  the  latter.  It  is 
readily  soluble  in  water  and  alcohol,  and  crystallizes  in  dazzling 
white,  microscopic  needles  or  small,  vitreous  prisms,  which  melt 
at  130° — 137°,  and  decompose  on  distillation  into  water  and  the 
anhydride,  CgH^gOg.  The  latter  forms  rhombic  crystals  and 
readily  recombines  with  water  to  form  the  acid.  This  is 
tribasic  and  yields  isobutyric  acid  on  fusion  with  caustic  potash.^ 

^  Kafhl'-T,  Jiui.  Clicm.  Phann.  clix.   2S6  ;  clxii.  202;  (.-xoi.  143;  Brcdt,  iOiil. 
c'cxxvi.  24 1>. 
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It  must  therefore  be  considered  as  uopropylcarballylic  acid, 
the  formation  of  which  from  camphoric  acid  can  readily  be 
understood,  and  its  constitution  represented  by  one  of .  the 
following  formulae : 

tJHgV      ^CHj  CHjV  .CH3 

CH  CH 


CH2 O C/H2         CH2 CH2 CH 

CO.H      CO2H     CO2H      CO2H     CO2H     CO2H 

Camphophorone,  CgHj^O.  This  substance  was  obtained  by 
Qcrhardt  and  Lifes-Bodart  ^  by  the  distillation  of  calcium  cam- 
phorate  and  is  also  formed  when  camphor  is  heated  to  100''  with 
sulphuric  acid.^  It  is  a  liquid  which  has  an  aromatic  odour, 
boils  at  about  210*'  and  is  oxidized  by  chromic  acid  solution  to 
acetic  and  adipic  acids :  ^ 

01x2 C CH3 

I  i  >C0  CHj.CH2.C0,H 

CHj— C  +  70  =  [  +  CHs-COgH  +  COj. 

I  CH2.CH2*C'02ti 

CH.3 — C — CH3 

This  substance  appears  to  be  identical  with  the  isophorone 
obtained,  together  with  other  products,  by  the  distillation  of 
cane  *  or  grape-sugar  ^  with  lime,  and  which  is  also  formed  from 
glycerol  by  a  fungoid  fermentation  and  by  passing  glycerol  over 
a  mixture  of  lime  and  zinc  dust  at  a  low  red  heat.®  The  phorone, 
which  is  formed  bv  heating  acetone  with  lime  ^  or  sodium,®  also 
appears  to  be  camphophorone,  while  that  which  is  obtained  by  the 
action  of  hydrochloric  acid  on  acetone  (Pt.  I.  p.  573)  is  certainly 
a  dififerent  compound  (Kachler). 

Sulphocamphylic  acid,  CgHigSO^  +  2H2O.  This  remarkable 
compound  was  obtained  by  Walter  by  heating  camphoric  acid 
with    sulphuric   acid,   camphoric   anhydride   being,  as  already 

*  Ann,  Chem,  Pharm,  Ixxil  293. 

»  Chautard,  Jahresb,  Chem,  1857,  483  ;  Schwanert,  Ann.  Chem,  Pharm,  cxxiii. 
298.  »  Kachler,  ibid,  clxiv.  79. 

*  Fremy,  ibid,  xv.  278 ;  Benedikt,  ibid,  clxii.  803. 
'  Li^s-Bodart,  ibid,  c.  353. 

*  Schnlzo,  Ber,  Deuiach,  Chem,  Oen.  xv.  64. 

7  Fittig,  Ann,  Chem,  Pharm.  ex.  32  ;  cxii.  309.  *  Stadoler,  ibid,  cxi.  279. 
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mentioned,  the  first  product.^  He  nsnaed  it  stUphocamphoric  acid 
and  expressed  its  formation  by  the  following  equation  : 

CioHieO,  +  HgSO,  =  C.HigSOe  +  CO  +  n,0. 

Dumas  explained  the  course  of  the  reaction  by  supposing  that 
the  sulphuric  acid  residue  replaced  an  atom  of  carbon,  which 
had  combined  with  one  atom  of  oxygen  of  the  sulphuric  acid 
(Pt.  I.  p.  14). 

It  is  best  prepared,  according  to  Kachler,  by  dissolving  cam- 
phoric anhydride  in  sulphuric  acid,  heating  to  65**  until  no 
further  evolution  of  carbonic  oxide  occurs  and  diluting  with 
water.  The  solution  is  then  extracted  with  ether,  in  order 
to  remove  camphoric  and  mesocamphoric  acids,  the  excess 
of  sulphuric  acid  neutralized  with  lead  oxide,  the  filtrate 
treated  with  sulphuretted  hydrogen  and  finally  evaporated  in 
a  vacuum.^ 

Sulphocamphylic  acid  crystallizes  in  six-sided,  asymmetric 
prisms,*  which  are  readily  soluble  in  water.  It  is  a  strong, 
dibasic  acid,  the  constitution  of  which  is  still  quite  unknown. 
On  fusion  with  potash,  the  compound  CqHijOj  is  formed,  and 
separates  from  alcohol  in  monosymmetric  crystals,  melting  at 
148** ;  it  dissolves  in  alkalis  and  is  reprecipitated  without  change 
by  the  addition  of  acids. 

Damsky,  who  wished  to  investigate  this  substance,  was  unable 
to  prepare  it,  but  obtained  an  isomeric  compound.  This  melts 
at  99°  and  is  a  well-defined  acid,  which  forms  crystallized  salts 
and  decomposes  on  distillation  with  soda  lime  into  carbon  dioxide 
and  the  hydrocarbon  CgH^g.  The  latter  is  a  pleasantly-smelling 
liquid,  which  boils  at  133° — 135°  and  absorbs  oxygen  from  the 
air,  with  formation  of  a  viscid  mass.* 


LIMONENE  GROUP. 

2528  Limonene,  Ci^Hj^,  is,  according  to  Wallach,  a  terpenc, 
first  found  in  the  rind  of  the  fruit  of  the  Agrumi  (oranges, 
lemons,  &c.),  and  from  which  the  following  ethereal  oils  were  pre- 
pared on  the  large  scale  by  the  Arabians  as  early  as  the  sixteenth 
century,  if  not  still  earlier. 

'  Ann.  Chim.  Phys.  [3]  ix.  177.  -  Ann.  Chcm.  Phann.  clxix.  178. 

3  Jnhrcsb.  Chcm.  1877,  042.  *  Ber.  DetUseh.  Chcia.  Qes.  xx.  295P. 
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Oil  of  lc}non  is  prepared  &om  the  lemon.  Citrus  limonvm.  la 
■mill  I  and  Palermo  the  fresh  nQ<l3  are  pressed  against  a 
hge,  which  receives  the  oil,  and  when  saturated  with  it,  is 
■sbly  wrung  by  the  workman,  the  contcnla  being  received  in 

■  earthen  bowl.  In  Mice  and  Mentoue  the  &esh  fruit  is 
■bed  over  brass  pins,  which  are  fastened  vertically  in  a  vessel 
mnielle  dpiqiur,"  and  the  od  (Essence  de  citron  tl  zcste)  collected 
Mtuhe  with  which  the  bottom  of  the  vessel  communicates.  This 
BouB  hand  work  has  been  partially  replaced  by  Monfolcone's 
Brizzatore  termopueuoiatico,"  driven  by  a  small  steam  engine. 
Bb  machine  consists  of  a  double-walled  drum  of  sheet  iron, 
Ech  is  rapidly  rotated  and  thus  forces  the  fruit  against  pios 
bed  along  the  walls.  An  oil  of  poorer  quality  {Essence  dc 
■m  dcstilU)  is  obtained  by  distilling  the  peel  with  water. 
B(/  0/  orange  peel  is  prepared  in  the  same  way  ui  Sicily  and 
Bthem  France  from  the  rind  of  the  unripe  fruit  of  Cilnis 
MSTVuf id,  which  yields  the  finest  oil  (Esscnee  de  Biyarade),\fhi\'i 
mt  obtained  from  Citrus  Aurantiam  {Essence  de  PortwjaV)  is  less 
kable. 

wDil  of  htrgamot,  which  is  a  highly-prized  perfume,  ia  obtained 
ma.  the  scarcely  ripened  fruit  of  Citrus  hergamia,  a  tree  which 
ffeultjvated  near  Reggio  in  Calabria.  This  perfume  is  first 
BDtioned  in  the  year  1688  in  the  inventory  of  an  apothecary 

Uccordiug  to  Tildeii,  oil  of  lemons  contains  as  chief  constituents 
bopinene  aud  dtrcnc,  accompanied  by  other  substances.  The 
Ber  is,  aa  was  found  by  Wallach,  identical  with  hcspci-idcTU--,  the 
■0f  constituent  of  oil  of  orange  peel.  The  same  terpene, 
uch  he  calls  limouene,  also  occui's  in  oil  of  bergamot,  oil  of 
■Dli,  oil  of  nutmeg,  oil  of  elder  flowers,  oil  of  pioe  needles,  and 

■  of  erigeron  {Erigcron  canadense).  It  is  further  identical  with 
■iwn£,  which  occurs  with  carvol  in  oil  of  caraway  and  oil  of  dill.  If 
■Be  two  be  separated  by  firactional  distillation  and  the  adhering 
■vol  then  removed  by  moans  of  phcnyiliydrazine,  the  carvene 
kioa  tbo  characteristic  odour  of  the  seeds,  which  is  however  con- 

■  Purther  informnlioa  alioiit  this  olI  mny  bo  found  in  Fliickiger'a  Pharrna- 
■wn'«  Bod  in  Fhamiaeographia  by  Fliic^lcigpr  and  Hanbury.  It  is  ntiited  in  a 
HI  work  Li  Parfumeitr  Franpiia,  par  Lo  Sicur  Bnrbe,  purfiimeur,  1693,  tlmC 
Kf  bergamot  is  extracted  from  the  fruit  of  &  lonion,  wliicb  Lns  licou  gnUpd 
U  bermmot  pnar.  Tlie  name  of  the  latter  is  derived  from  llie  Turkish 
KlnntMt,  the  prince  of  pears.  Volkamer,  in  liia  Ileffimda  A'orimhergtiuei, 
U,  farther  describes  li'in on  bergamoUa  as  "gloria  lininnum  et  fniotus  inbir 
■wa  nnbilissimtu,"  and  mentions  thuC  the  Italians  prepare  una  of  ilia  finest 


CARVOL. 


4S3 


nifications  are  readily  converted  into  the  isomeric  carvacrol 

154). 

KoTvoxijiiF,,  C„H,j(N.OH),  was  first  obtained  by  Tdden  and 

tone  by  heating  limonene  nitroaoeliloride,  and  was  named 

Aeni  nitrosohesperidine.     It  ia  mora  readily  fonned  when 

I  chloride  ia  heatei.1  with  alcohol,  and  is  also  obtained  by  the 

1  of  bydroxylamioe  on  carvoL     It  crystallizes  from  alcohol 

,  transparent  tablets,  which  melt  at  71°  and  are  con- 

i  by  heating  with  an  alcoholic  solution  of  sodium  methylate 

methyl  iodide   into   the    methyl    ether,   CioHuCNOCHj). 

Ech  IB  a  colourless  liquid  and  has  a.  smell  i-esembling  that 

lie  benzoyl  ether,  CioH^/NO.CO.CgHJ.  ia  prepared  by  tha 
ma  of  benzoyl  chloride ;  it  crystallizes  from  hot  petroleum- 
pit  in  lustrous  needles,  melting  at  05°. 

EflTcottydrasOTw,  C,oH,,(N2H.CbH[,),  crystallizes  from  alcohol  in 
I  needles,  melting  at  216°.' 

Wydrochlorocarvol,   CigUisClO,    is   fonned,    as    observed    by 

rentrapp,  when  hydrochloric  acid  passed  into  carvol,  as  an 

f  liquid.     It  is  converted  by  hydroxylaraine  into  hydrochloTO- 

tinu,   C,oH,sClCNOH).   which    ia    also    obtained    by  the 

nbinatiou  of  hydrochloric  acid  with  carvoxime  and  crystallizes 

tablets,  melting  at  132'.    It  ia  isomeric  with  limonene  nitroso- 

loride,  from  which  it  differs  by  its  solubility  in  cold  caustic 

a  solution,  in  which  the  latter  is  quite  insoluble.     The  uitro- 

Loride  is  also  not  attacked  by  benzoyl  chloride,  which  readily 

fcverts    hydrochlorocarvol   into   the    benzoic   ether,   CjoHi^Cl 

■O.CO.CflHj),  which  crystallizes  from  petroleum -spu-it  in  lustrous 

idles,  melting  at  114° — 115°.* 

^arvcol  or  Carvyl  alcohol,  CioH,j.OH,  is  formed  by  the  action 
fsoditim  on  an  alcoholic  solution  of  carvol  and  is  a  some- 
iat  viscous  liquid,  which  has  an  odour  different  from  that  of 
rVoI,  boila  at  218° — 220,  and  is  converted  by  acid  chlorides 
B  liquid  ethers.' 

ne,  C,|,Hjs.NH^,  is  obtained  by  treating  an  alcoholic 
[Qtion  of  carvoximo  with  glacial  acetic  acid  and  sodium  amalgam. 
1 13  a  liquid,  which  has  an  aromatic  and  aramotiiacal  odour, 
[Hdly  absorbs  carbon  dioxide  from  the  air  and  forms  a  crystal- 
Be    hydrochloride,  which  is  couveiled   by  sodium  nitrite  into 
reol  (Goldschmidt  and  Kisser}. 
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The  constitution  of  the  members  of  this  group  can  readily  be 
understood.  Carvol  is  a  ketone  and  stands  in  close  relation 
to  carvacrol  or  orthocymophenoL  It  is  derived  from  limonene, 
which  is  a  dihydrocymene,  by  the  replacement  of  two  atoms 
of  hydrogen  by  one  of  oxygen.  Both  are  optically  active  and 
therefore  an  asymmetric  carbon  atom  must  be  present.  The 
following  formulsB  are  thus  arrived  at : 

CH3  CI13  CHj 


CH  CH  C 

HC^^CH,  HC^^CO  HC^^C.OH 


I  II  I  II  I 

HC.   ^CH  HCv  ^CH  Ha   ^CH 

C  C  C 

I  I  I 

C3H7  C3H7  C^Hy 

Limonene.  Carvol.  Carvacrol. 

Hence  carvacrol  stands  in  the  same  relation  to  carvol  as 
phloroglucinol  to  triketohexhydrobenzene,  the  latter  being  how- 
ever unknown  in  the  free  state. 

The  fixct  that  limonene  contains  two  double  linkinjjs  is  also 
l^roved  by  its  specific  refraction.^ 

Anthcmol  or  Anthemyl  alcohol,  CiqHj-.OH,  occurs  as  the 
angelic  or  tiglic  ether  in  cumin  oil  and  is  a  thick  liquid, 
which  smells  like  camphor,  boils  at  213o° — 214'5°  with  slight 
decomposition  and  is  oxidized  by  boiling  dilute  nitric  acid  to 
paratoluic  and  terephthalic  acids.^  It  may  perhaps  be  a 
derivative  of  limonene,  and  would  in  that  case  probably  have  the 
following  constitution  : 

CH.OII 


CH 
HC^^CH 


IK^^^CH 

c 

I 
CJT7 

\  BriUil,  Brr.  DcuLtch.  Ch^m.  G<s.  xxi.  li:>. 
-  K<>l»i^',  Ann,  Ch:m.  Pharm.  cxcv.  92. 
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DIPENTENE  GROUP. 

.  2530  DiperUnu,  Cyfi^^  Wallach  and  Brsi^  bj  the  actioo  of 
hydriodic  acid  on  cineol,  C,^i§0,  a  safastaDce  which  is  meDtioned 
below,  obtained  a  di-iodide,  Cj^j^L,  which  <m  heating  with 
aniline  yielded  a  terpene,  which  they  termed  c^^neme^  the  name 
being  changed  by  Wallach  at  a  later  date  into  cinnu^  This 
substance  is  identical  with  eaJfpKlcju,  which  is  obtained  by 
heating  oil  of  cajeput  with  phosphoms  pentoxide,'  and  also 
with  Berthelot's  isotcrebentcne^  which  is  formed,  together  with 
polymerides,  by  heating  oil  of  turpentine  to  250* — 270*  and  is 
obtained  in  a  similar  manner  from  all  pinenes  and  from  limo- 
nene,  so  that  it  is  contained  in  Swedish  and  Russian  oil  of 
turpentine,  which  is  prepared  fix>m  pinewood-tar.  It  is  further 
identical  with  caoutchin,  obtained  by  the  distillation  of  caout- 
chouc and  gutta-percha.  In  addition  to  these  substances, 
isoprene,  C^Hg,  is  formed  by  the  same  process  and  is  converted  by 
heat  into  a  terpene,  which  was  named  di-isapropene  or  ttrpUenc  ^ 
and,  .as  was  shown  by  Wallach,  is  also  cinene.  The  divalerylcne 
obtained  from  valerylene,  CgHg,  is  also  probably  identical  with 
this  hydrocarbon.*  On  account  of  this  method  of  formation,  the 
name  of  diperUene  was  given  by  Wallach  to  cinene.*  It  forms 
the  chief  constituent  of  the  terpene,  which  Bauer  and  Verson 
obtained  by  heating  rutylene  dibromide,  CjoHigBrj,  with  alco- 
holic potash  ®  and  of  that  which  was  prepared  by  Radziszewski 
and  Schramm  by  converting  the  fraction  of  commercial  amy- 
lene,  which  boils  between  37** — 39^  into  the  hydrochloride, 
C5HioCl(OH),  heating  this  with  ammonia  and  treating  the 
hydroxyamylamine  thus  formed  with  phosphorus  pentoxide :  ^ 

2C,H,«(NH^0H  =  C,oH„  +  2NH,  +  2H,0. 

Dipentene   is   also  formed  with   elimination  of  water   from 
terpine,  CioHi8(OH)2,  terpineol,  CioHi7(OH)  and  cineol,  CioH^yO, 

•  Ann.  Chem.  Phartn,  ccxxv.  299. 

^  Schmidt,  Jahreshcr.  Chem,  1860,  481. 

•  Tilden,  Jouni.  Chem.  Soc.  xlv.  410 ;  Bouchardat,  Compt.  liend,  Ixxx.  1440 ; 
Ixxxvii.  657  ;  Ixxxix.  861  and  1117. 

•  Bouchardat,  Bull,  Soc.  Chim.  xxxiii.  24. 

•  The  hydrocarbons,  CgHg,  are  however  called  pentincs,  while  the  name  iMsnteno 
is  synonymoas  with  pentylene  or  amyleno. 

•  Ann.  Chem.  Pharm.  cli.  62. 

'  Ber.  DetU'cA.  C%em.  Qcs.  xvii.  838. 
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which  will  be  subsequently  described.  It  is  best  prepared  from 
its  dihydrochloride,  Ci^H^gCl^,  which  is  obtained  by  the  action  of 
hydrochloric  acid  on  the  compounds  just  mentioned  or  by  direct 
combination  with  limonene  or  moist  pinene.  The  chloride  is 
boiled  with  one  part  of  anhydrous  sodium  acetate  and  two  parts 
of  glacial  acetic  acid  for  half  an  hour  in  a  flask  provided  with 
an  inverted  condenser,  the  product  distilled  with  steam,  boiled 
with  caustic  potash,  redistilled,  dried  and  finally  purified  by 
fractional  distillation.^ 

Wallach  detected  it  in  considerable  quantity  in  the  ethereal 
oil  of  the  camphor  tree  ;  this  is  the  more  remarkable  as  it  has 
hitherto  not  been  found  in  any  other  natural  product.  According 
to  Briihl,  however,  it  appears  to  occur  in  oil  of  cascarilla. 

Dipentene  and  its  derivatives  are  optically  inactive ;  it  boils 
at  180** — 182**,  has  a  pleasant  odour  of  lemons  and  a  sp.  gr. 
of  08538  at  16^  On  agitation  with  concentrated  sulphuric  acid, 
it  is  partially  converted  into  a  resin,  sulphur  dioxide  is  evolved 
and  cymene  separates  out  on  the  addition  of  water.  This  hydro- 
carbon is  also  formed  when  dipentene  is  heated  with  phosphorus 
pentachloride  (Wallach  and  Brass),  a  reaction  which  supplies  the 
explanation  of  previously  conflicting  statements.  Vi)lkel^  ob- 
tained cynene  from  oil  of  wormseed  or  impure  cineol  and  purified 
it  by  means  of  sulphuric  acid;^  accordmg  to  Grabe,  the  same 
liydrocarbon  is  formed  by  the  action  of  phosphorus  pentasulphide 
on  the  oil,2  while  Faust  and  Homeyer  stated  that  cymene  is  thus 
obtained.* 

The  latter  is  also  formed  by  the  action  of  concentrated  sul- 
phuric acid  on  oil  of  turpentine,  this  being  first  converted  into 
dipentene,  which  is  also  obtained  when  oil  of  tui-pentine  is 
boiled  with  alcoholic  sulphuric  acid,  but  is  partially  converted 
into  terpincs  and  other  products  if  the  boiling  be  continued  for 
some  time. 

Dipcntciic  tctrdbromide,  C^QH^^Br^,  was  first  obtained  by 
Wallach  and  Brass  from  cineol ;  it  is  prepared  from  dipentene 
in  a  similar  manner  to  limonene  tctrabromide ;  like  this  it  forms 
rhombic  crystals,  which,  however,  are  less  soluble  in  ether  than 
those  of  the  limonene  derivative  and  always  show  the  macro- 
dome    but    never    a    hcmihedral  face.      In    addition    to   this, 

'   Wallach,  Ami,  Chcm.  Phnrni.  ccxxxix.  1. 

-  Ihifi.  Ixxxix.  358. 

■'  h'rr.  Dcuhi'h.  Chan.  Gts.  v.  CSO. 

*  10 id.  vii.  1120. 
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Ei;  melt  at  125° — 120°,  arc  very  brittle  and  show  reed-like 
iations  on  faces  of  the  vertical  zone.  Dipontene  may  be 
liily  detected  in  mixtures  by  means  of  this  characteristic 
npound. 

^8531  Dipentenyleiic  glycol,  C,|,Hi8(0H)j  +  HgO.  Geoffrey,  in 
■  year  1727,  observed  the  presence  of  crystals  in  an  old 
"men  of  oil  of  turpentine,  which  were  taken  by  Buchner 
t  the  succinic  acid  salt  of  a  volatile  base.  Dumas  and  Peligot 
Brestjgated  the  substance  and  found  that  this  oil  of  Inrfentiiu 
•  is  a  hydrate,  C^oH,,,  +  SH^O,  and  that  it  also  occurs 
I  basil-camphor  {Ocymum  hasHiann)  and  the  oil  of  Elhtaria 


Jf  iggers  then  discovered  a  method  for  obtaining  this  interesting 

tance  from  turpentine  in  any  wished  for  amount,     "  In  the 

lighbourhood  of  Bremen  a  mixture  of  oil  of  turpentine,  alco- 

bl,  nitric  acid  and  an  extremely  small  quantity  of  oil  of  sassafras 

fclargely  employed  by  veterinary  surgeons.     The  occurrence  of 

ratals  in  this  mixture  has  been  observed  by  Herr  Martfeld. 
to  an  apothecary  in  Otterberg  near  Bremen,  and  in 

^tembei'  183D  he  forwarded  me  a  small  portion  for  examiua- 
These   proved  to   be  the  so-called  turpentine-camphor 

1  are  formed,  as  shown  by  Wiggers,  in  large  quantities  when- 
r  a,  mixture  of  oil  of  turpentine,  alcohol  and  nitric  acid  is 
lowed  to  stand ;  *  a  detailed  account  of  the  best  method  of 
faBparation  has  also  been  given  by  the  same  author.*  He  found 
}fiX  one  molecule  of  water  is  lost  on  fusion,  and  this  is  considered 

'  List  to  be  water  of  crystallization,  since  it  ia  also  lost  over 
uphuric  acid.  Since  the  other  two  molecules  of  water  arc 
lore  firmly  combined,  the  name  hydrate  of  oil  of  turpentine 

Mared  to  him  to  be  inadmissible,  and  as  that  of  turpentiue- 

nnphor  was  obviously  unsuitable,  be  took  advantage  of  the 

nae  terpine,  which  had  been  proposed  by  Berzcliua,  and  termed 

a  substance  terpine  hydrate* 
I  Deville  then  found  that  the  same  compound   may  also  be 

tained  from  oil  of  lemon  and  oil  of  bergamot.* 
I  In  order  to  prepare  dipentenylene  glycol,  which  is  the  most 
pitable  name  for  this  coinpound,  eight  parts  of  oil  of  turpentine 

e  mixed  with  two  parts  of  alcohol  and  two  parts  of  nitric  acid 
f  sp,  gr.  1-25 — I'JtO  in  flat  basins."   After  a  few  days  the  mother- 


'  Aint.  Chem,  J'/iamt.  i 
»  Ibid.  Ivii.  2*7. 
*  Ibid.  Ixxi.  348. 


'  Ibid,  xxjiiii.  358, 
■  Ibid.  IxYii.  8fl2. 
"  Hempel,  ibid,  fUxx.  1 
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liquor  is  poured  off  from  the  crystals,  which  have  already 
separated  and  is  neutralized  with  an  alkali,  after  which  treatment 
another  crop  of  crystals  separates  out.^  The  preparation  only  suc- 
ceeds at  the  cool  seasons  of  the  year,  as  in  summer  a  resinous  mass 
is  usually  obtained.*  According  to  Tilden,  one  volume  of  nitric 
acid  of  sp.  gr.  1"4  is  mixed  with  one  volume  of  strong  alcohol 
and  half  a  volume  of  rectified  oil  of  turpentine,  the  mixture 
allowed  to  stand  for  two  days,  until  all  the  smell  of  turpentine 
has  vanished,  and  then  poured  into  flat  dishes,  alcohol  being 
added  from  time  to  time ;  about  one-third  of  the  oil  of  tur- 
pentine is  thus  converted  into  glycol  and  a  still  larger  yield 
may  be  obtained  by  continuing  the  operation.*  The  American 
and  French  oils  of  turpentine  may  both  be  employed  for  its 
preparation,  while  it  cannot  be  obtained  from  the  terpenes  of  the 
various  species  of  Citrus  (Tilden). 

Dipentenylene  glycol  crystallizes  in  large,  transparent,  mono- 
symmetric  prisms,*  which  dissolve  in  200  parts  of  cold  and  22  parts 
of  boiling  water  ^  and  are  still  more  readily  soluble  in  alcohol. 
When  it  is  heated  in  a  capillary  tube,  it  commences  to  fuse 
above  100**  and  melts  at  116° — 117**  to  a  clear  liquid,  the  fusion 
being  accompanied  by  frothing  and  the  sublimation  of  a  small 
portion  of  the  substance  into  the  cooler  portion  of  the  tube.  On 
distillation,  the  water  of  crystallization  is  first  lost  and  the 
anhydrous  compound  then  boils  at  258°  and  solidifies  on  coolinir 
to  a  hard  mass,  melting  at  102°,  which  is  very  hygroscopic  and 
readily  combines  with  water,  but  not  with  bromine. 

2532  Dipentcnyl  oxide  or  Cineol,  CioH^gO,  is  the  chief  con- 
stituent of  oil  of  wormseed.^  When  it  is  cooled  by  a  freezing 
mixture  and  treated  with  hydrochloric  acid,  the  compound 
(CioHjgO)2HCl,  separates  out  in  deliquescent  crystals,  which  arc 
decomposed  by  water.  The  pure  compound  is  obtained  bv  a 
repetition  of  this  operation  and  is  then  distilled  with  water  and 
heated  with  alcoholic  potash  to  remove  adhering  hydrochloric 
acid,  after  which  it  is  again  distilled  with  steam7 

^  AVallach,  ylnn.  Chcm.  Phann.  ccxxvii.  284. 

-  Ibid,  ccxxx.  248. 

^  Jonrn,  Chem.  Soc.  xxxiii.  247.  It  is  stated  in  Jahrcshcr.  Chem.  1878,  638, 
tliat  Tilden  used  methyl  alcohol,  while  he  actually  employed  methylated  sjurits. 

*  Ilammelsbcrg,  Pogg.  Ann.  Ixiii.  570. 

^  Blanchet  and  Sell,  Ann.    Ch4:ni.  Phm-m.  vi.  268. 

^  Wormscod  consists  of  the  unexpandcd  flower-buds  of  ArUimiai/i  mariiimn^ 
a  shrub  which  is  indigenous  to  South-Eastern  Russia  and  Central  Asia*  Its 
name,  Sancn  n/nar,  is  derived  from  the  Italian  somenzina,  the  diminutive  of 
somcnza  (seed),  and  is  therefore  more  correctly  written  Scvicn  cinrtc  (Fliickigerj. 

7  Wallach  and  FJraiiS,  Ann.  Chan.  Phann.  ccxxv.  291. 


Cineol  is  identical  with  cajiipxUol,  which  is  the  chief  con- 

itituent  of  oil  of  cajeput,'  and  with  cucalyptol^  and  occurs  iu 

Onj unction    with    ordinnry    camphor,    Cj^H^gO,    and    Borneo 

mphor,  C,(,HjgO,  in  oil  of  rosemary '  and  oil  of  spike,*  this 

iiirence   being  especially    remarkable   because   these    three 

ompounds  had  not  previously  been  found  together. 

Cineol  is  a  liqnid,  which  has  a  pleasant  smell,  resembling  that 
if  camphor,  is  optically  inactive,  boils  at  17C° — -177°  and  soUtlifies 
rhen  at  a  low  temperature  to  crystals,  melting  at  —  1°;  its  sp. 
.  at  16°  is  0'923.  When  it  is  agitated  with  a  concentrated 
[dution  of  iodine  iu  potassium  iodide,  a  pasty  mass  is  formed 
intaining  greenish,  lustrous  plates,  which  after  drying  on  a 
■ouB  plftto  rapidly  deliquesce.^  The  presence  of  cineol  in  oil 
F  rosemary  may  be  detected  by  this  reaction  (Weber). 
Cineol  also  combines  with  hydrobromic  and  hydriodic  acids, 
nd  is  converted  by  the  continued  action  of  the  latter  into 
3ntenylene  iodide.  It  unites  wilh  bromine  to  form  cinral 
libromide,  C^oHjsBriO,  which  crystallizes  in  rod  needles  or 
nsms,  and  readily  decomposes  into  water,  bromine  and  di- 
lentene,  one  half  of  this  last  combining  with  the  bromine 
>  form  the  tetrabromide.  It  combines  with  iodine  to  form 
le  compound.  C,j|H,gIjO,  crystallizing  from  petroleum-spirit 
I  long,  dark  needles,  which  are  more  stable  than  those  of  the 
:«mide. 

If  cineol  bo  heated  with  alcoholic  sulphuric  acid,  it  is  con- 
BTted  into  terpinene  and  terpinolene,"  it  is  not  attacked  by 
>dium,  nor  by  benzoyl  chloride  below  120°.  while  above  this 
emperaturc  hydrochloric  acid,  dipentene  and  bcnzaldehyde  are 
med.  It  does  not  combine  witli  hydroxylamine  and  phenyl- 
lydrazine.  It  is  therefore  neither  a  ketone  nor  an  alcohol,  but 
ppeais  to  stand  in  the  same  relation  to  dipcntenylene  glycol  as 
thylene  oxide  to  its  glycol. 


ntaif  and  vaa  qnalcd  in  ihe  tariiTB  of  BeTetnl  apothecariei,  while  it  was  G 
Dployed  in  Eaglaad  in  Cha  preMDt  centnTV  (FlnckiR«r  and  Hanbnrr), 
arjahDB,   Btr.  DeuliKh.  Chem.  Qcn.  xvn.   294.     EucaljTitol  ia  the  cliief  Con- 
or ths  ethereal  nil  of  Eucali/plm  glolmliu  and  probably  also  of  £.  oka*i. 

H  aila  are  importcil  from  Australia  and  aro  chk fly  employed  for  the  adulten- 
of  oUic^r  ethereal  oils,   but  have  hIio  a  limited  apiilication  for  misliainal 

MttDi.  '  Webfr,  Ana.  Chem.  Phonn.  ooxxxviii.  90. 

Voiry  and  Boncbiirdat,  Compl.  Rend.  evi.  351. 

Kmnt  and  WnhlforB,  Ann.  Chem.  Pkanii.  pxxviii.  20J. 

W«II«eh,  ibiil.  Mxxxix.  22. 
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2533  Dipentenylene  chlorUh  or  Terpene  dihydrochloHik, 
C'loHisClg.  Thcnard  observed  that  oil  of  lemon  combiDes  with 
hydrochloric  acid.  The  compound  thus  obtained  was  investi- 
gated by  Blanchet  and  Sell,  who  described  it  as  hydrochloride  of 
oil  of  Icmon,^  while  Dumas  named  it  camphor  of  oil  of  lemon? 
List  then  obtained  tcrpine  hydrochloride  by  the  action  of  hydro- 
chloric acid  on  terpine  hydrate,  and  stated  that  it  is  isomeric 
with  oil  of  lemon  camphor,*  while  Deville  contended  that  the 
two  substances  are  identical.*  Oppenheim  found  that  the  same 
compound  is  formed  when  terpine  is  treated  with  the  chlorides  of 
phosphorus,*  and  Berthelot  then  observed  that  it  may  also  be 
obtained  by  allowing  oil  of  turpentine  to  stand  in  contact  with 
concentrated  hydrochloric  acid  for  a  month  or  by  saturating  a 
solution  of  the  oil  in  alcohol,  ether  or  acetic  acid  with  hydro- 
chloric acid.  Pinene  hydrochloride  is  also  formed  by  the  last 
method,®  but  not  when  alcohol  is  employed  (Flawitzky).^ 

Berthelot  also  stated  that  the  chlorides  obtained  from  oil  of 
turpentine  and  oil  of  lemon  are  identical,  and  this  was  confirmed 
by  Tilden,  who  found  that  the  same  chloride  is  also  formed  from 
many  other  terpenes.®  These  are  first  converted,  as  was  shown 
by  Wallach,  into  dipentene,  which  readily  forms  the  chloride 
when  hydrochloric  acid  is  passed  into  its  ethereal  solution,®  or 
more  simply  when  a  saturated  solution  of  hydrochloric  acid  in 
<:lacial  acetic  acid  is  brou^ifht  into  contact  with  a  solution  of 
dipentene  or  linionenc  in  acetic  acid.^^  It  crystallizes  in  rhombic 
tiiblets,  whicli  melt  at  49° — o(f,  and  passes  into  the  glycol  when 
it  is  allowed  to  remain  in  contact  with  dilute  alcohol.^^  It  has 
already  been  mentioned  that  a  mixture  of  this  hydrochloride 
with  pinyl  chloride  forms  a  mixture  of  low  melting  point; 
such  a  mixture  containing  ec^ual  paits  of  the  two  compounds  is 
liquid  at  the  ordinary  temperature  and  only  solidifies  at  the 
freezing  point  of  water. 

It  is  readily  soluble  in  alcohol,  but  separates  out  as  an  oil 
when  the  solution  is  hented.  According  to  early  statements, 
i)il  of  lemon  sometimes  yields  a  liquid  instead  of  a  solid  chloride 
by  the  action  of  hydrochloric   acid.     This  admits  of  a  simple 

^  Ann.  Chan.  Pluinn.  vi.  282.  -  Jhid.  ix.  61. 

=^  Jhid.  Ixvii.  .362.  -»  Ibid.  Ixxi.  Sfil. 

•'  Hull  Soc.  Chim.  iv.  85.  *^  Ann.  Chan.  Phnnn.  Ixxxiv.  3.'0. 

7  lirihteins  JIandhitch,  1773.  »  Ihr.  Daihch.  Chan.  (/«•.  xii.  1131. 
**  Ann.  Chcni.  Vhnrni.  ocxxvii.  291,  kc. 
'"  Walladi,  ibid,  ccxxxix.  3 

"   Flawitsky,  Lci\  DaUdch.  Chcm,  (hs   xii.  23r.8. 


DiKyraxE  o>ii?oryi^. 


into  terptDene  hy  heiiii^  vhk  ^l^^-^  or  vsser,  ji»i  ilie  Sqcii 
chliHide  of  this  is  an  exnp-IJpat  s^Tsstt  cf  ibc-  scSd  cDanpo^iaii 
(WaDach). 

When  dipentenjlafte  rMnrife  is  lieasied  viik  a  trace  of  feme 
chloride,  it  becomes  oolonred  a  bngist  Tiolet  aad  finaflr  faineL^ 

Dipcntemjfi^mt  iTomidiy  P^H^T^^  v!as otKamed  WOppenkeim 
in  an  impure  state  brtheactaoo  c^  phospboiTB  tribrooiade  <»  the 
^jcol, whilst  Hdl  and  Bitter  prepai«d  it  InrpasEix^g  k^drobocnic 
add  into  weQ-cookd  <m1  of  vonnseedL^  It  is  besi  pr^Htfvd  by 
satoratisg  glacial  aoedc  acid  with  hydrobrccnic  add  and  addii^ 
a  solution  of  limonene  or  dipemene  in  gladal  acetic  acid,  the 
bromide  separating  oat  immediatcrlr.  It  is  abo  fcnned  when 
the  glycol  is  agitated  with  hydiobromic  add  (Wallach).  It 
resembles  the  chloride  Terr  doself  and  melts  at  64'. 

IXpnUtnyleMe  ftoiui<;Cj^H^JI^  was  also  obtained  by  0|^penheim 
in  an  impme  state  by  the  actiofi  of  phosphorus  tii-iodide  on  the 
glycol,  and  was  prepared  by  Wallach  and  Brass,  as  already 
mentioned,  from  dnecd  and  hTdriodic  acid.  It  is  also  leadilv 
formed  when  the  glyccd  is  agitated  with  concentrated  hydriodic 
acid  '  and  when  limonene  or  dipentene  are  treated  with  hydriodic 
acid  in  acetic  acid  solution.^  It  decomposes  with  great  readiness, 
but  becomes  more  staUe  as  its  purity  increases^  It  crystallizes 
from  petroletmi-spirit  in  tzan^ment  rhombic  prisms,  which 
melt  at  77^,  or  sometimes  in  monosymmetric  tablets,  melting  at 
78** — 79**.  It  changes  when  kept  for  sc»ne  time,  more  rapidly 
when  heated,  into  a  deep  bvown  liquid,  the  formation  of  which 
may  be  much  delayed  by  preserving  it  underwater  in  which 
a  piece  of  phosphorus  is  placed. 

^534  Terpineol  or  IXperdenyl  alcchd,  Ci<>Hj..OIL  Wiggers, 
by  the  action  of  hydriodic  acid  on  terjnne  hydrate,  obtained  the 
compound  2CiqHj^  +  H^O,  which  was  investigated  by  list  and 
named  terpinol.^  It  is  also  formed  when  terpine  hydrate  is 
boiled  with  hydrochloric  acid,  very  dilute  sulphuric  acid, 
potassium  sulphate,  &c.,  and  is  a  colourless,  strongly  refractive 
liquid,  which  boils  at  16^  and,  especially  when  diluted,  has  a 
pleasant  smell  of  hyacinths.     Oppenheim  was  unable  to  obtain 


*  Riban,  Ann.  Ckim,  Phys.  [5]  vL  37. 
-  Ber,  Deutach.  Chem.  Qt*.  xviL  2609. 

'  Wallach,  Ann,  Chem,  Pkaim,  ccxxx.  249. 

*  Ibid,  ccxxxix.  3  and  13. 
»  Ibid.  Ixvil  367. 
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this  compound  of  a  constant  boiling  point,^  and  Tilden  found 
that  the  above  reaction  yields  a  mixture  of  a  terpene  with  a 
compound,  Ci^HigO,  for  which  he  retained  the  name  terpinoL* 
It  is  also  formed,  together  with  terpilene,  when  dipentenylene 
chloride  is  heated  with  water. 

Wallach  then  showed  that  when  the  glycol  is  boiled  with 
dilute  sulphuric  acid  or  phosphoric  acid,  the  product  consists, 
according  to  the  copditions  of  the  experiment,  of  dipentene, 
terpinolene,  terpinene,  cineol  and  the  isomeric  terpineol,  this 
name  being  substituted  for  terpinol  in  order  to  correspond  with 
bomeol  and  cineol.  It  is  formed  by  simple  elimination  of  water 
from  the  glycol  and  is  then  partially  converted  into  the  other 
substances,  as  will  be  subsequently  explained.* 

In  order  to  prepare  it,  25  grms.  of  the  glycol  are  boiled 
with  50  cb.  cms.  of  aqueous  phosphoric  acid.  It  is  a  very 
thick  liquid,  which  has  a  pleasant  smell,  is  optically  in- 
active and  boils  at  215° — 218^  According  to  Bouchardat  and 
Voiry,^  it  is  also  formed  when  the  glycol  is  heated  with  very 
dilute  sulphuric  acid  and  solidifies  at  —50°  to  crystals,® 
melting  at  30° — 32°,  by  the  aid  of  which  crystallization  may  be 
induced  at  the  ordinary  temperature.  This  compound  was 
probably  obtained  by  Deville  as  a  by-product  of  the  preparation 
of  terpine  hydrate,^  and  it  also  appears  to  occur  in  oil  of 
cardamom  from  Ceylon  (Elletaria  major),  Dipentenylene  ^ 
chloride  is  formed  when  hydrochloric  acid  is  passed  into   its 

ethereal  solution : 

.OH 
C10H17.OH  +  CIH  =  C^oH^g. 

.OH  .01 

^'lo^isx         +  CIH  ==  OioH^8<^       -f  H^O. 
\01  ^01 

It  is  converted  by  hydriodic  acid  into  the  iodide  and  combines 
with  water,  in  presence  of  dilute  hydrochloric  acid,  to  form  tlie 
glycol.  It  also  combines  with  bromine,  but  the  compound 
formed  does  not  admit  of  purification ;  an  excess  of  bromine 
converts   it   into    dipentene   tetrabromide.     On    heating    with 

^  Wallach,  Arm.  Chcm.  Phami.  cxxix.  155. 

'^  Joui'n.  Chcm.  Soc.  xxxiii.  247  ;  xxxv.  287. 

^  Tilden,  Bcr.  Dcutsch.  Ckem.  Oes.  xii.  1132  ;  see  also  Flawitzkj',  ibid.  857. 

*  Ann.  Chan.  Pharm.  ccxxx.  241  ;  ccxxxix.  20. 

^  Compt.  Jicnd.  civ.  996.  ®  Bouchardat  and  Lafont,  ibid.  cii.  1555. 

'  ^7171.  Chein.  Phann.  Ixxi   351.  ^  Wcbor,  ibid,  ccxxxviii.  9S. 
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sodium,  hydrogen  is  evolved,  and  it  decomposes  when  heated 
alone  to  200°  into  water  and  dipentene,  while  it  is  partially  con- 
verted by  continued  boiling  with  phosphoric  acid  into  cineol 
and  partially  into  terpinolene.  Dilute  sulphuric  acid  on  the 
other  hand  produces  chiefly  terpinene. 

IHpentenyl  phenylcarharriate,  CioHi^O.CO.NH(CgH^,  is  formed 
by  the  combination  of  terpineol  with  phenyl  carbimide  and 
crystallizes  from  alcohol  in  long  needles,  melting  at  110^ 

Dipentenyl  acetate,  CiQH1yO.CO.CH3  is  obtained  with  difficulty 
when  dipentene  is  heated  with  glacial  acetic  acid.  It  boils  with 
decomposition  at  220^  has  an  aromatic  odour  and  is  saponified 
by  alcoholic  potash  with  formation  of  terpineol  (Bouchardat  and 
Lafont). 

It  follows  from  these  facts  that  terpineol  stands  in  the  same  re- 
lation to  dipcntenylene  glycol  as  allyl  alcohol  to  propylene  glycol. 

Dipentene  is  readily  formed  from  limonene ;  like  this  it  com- 
bines with  four  atoms  of  bromine,  but  diflfers  from  it  in  being 
optically  inactive,  as  is  also  cineol,  which  is  believed  by  Briihl 
to  contain  no  double  Unkings.^  These  facts  and  the  general 
behaviour  of  dipentene  and  its  derivatives  lead  to  the  following 
constitutional  formulae  : 

Dipentene.  Terping 

CH3  CHg 


C  C.OH 

HC^^CHg  HC^^CH 

II  II          I 

H,6^  ^CH  HC.   ^CH, 

C  C.OH 


2 


C3H7 


O3H7 


Cineol.  Terpineol. 

v./xl«  CH« 

I  I 

c  c 

I     O    I  II 

C  C.OH 


CgHj  ^8^7 

'  Briihl,  Ser.  DeiUsch.  Ckeni.  Ocs.  xxi.  4C0. 
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The  formation  of  dipentene  from  amylene,  &c.,  is  also  easily 
explained : 

Amylene.  Dipentene. 

Ah  a 

II  I         I 

CH  C 


k 


!H  CH 

/\  /\ 

According  to  this  formula  it  would  contain  the  isopropyl 
group,  but  this  is  known  to  pass  very  readily  into  the  normal 
group. 


SYLVESTRENE  GROUP. 

2535  Stockholm  tar  and  Archangel  tar  are  obtained  in  the  North 
of  Europe  by  the  dry  distillation  of  fir  wood  (Pimis  sj/hcstris 
and  F,  LedbmtHi),  and  these  are  the  source  of  both  Swedish  and 
Russian  turpentine.  The  former  was  found  by  Atterberg  to 
contain  both  australene  and  sylvestrene,^  which  are  stated  by 
Tilden  to  be  also  present  in  Russian  turpentine,-  while 
Wallach  has  observed  the  occurrence  of  dipentene  in  additiou 
to  these. 

Sylvestrenc,  C^qH^q,  boils  at  173° — 175°  (Atterberg)  and  smells 
like  fresh  fir  wood ;  the  chloride  is  formed  by  passing  hydro- 
chloric acid  into  its  ethereal  solution  and  yields  the  pure  hydro- 
carbon on  heating  with  aniline  or  better  with  sodium  acetate 
and  glacial  acetic  acid.  In  the  pure  condition  it  boils  at 
175° — 178°  and  smells  like  oil  of  bergamot.  The  addition  of 
a  drop  of  concentrated  sulphuric  acid  or  fuming  nitric  acid 
to  its  solution  in  glacial  acetic  acid,  or  acetic  anhydride, 
produces  a  splendid  deep  blue  colouration.  On  heating  to  250° 
it  is  partially  polymerized,  no  dipentene  or  other  terpene  being 
formed,  and  it  behaves  in  a  similar  manner  towards  boiling  alcohol 

^  Jicr.  Dcutsch.  Chcm,  Gcs.  x.  1202.  -  Jminu  Chem,  Soc.  xxxiii.  SO. 
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containing  sulphuric  acid.  It  is  dextrorotatory  and  combines  with 
the  hydracids  to  form  compounds  from  which  it  can  be  separated 
unaltered.^ 

Sylvestreru  tetrabroniide,  C^qH^^t^,  is  obtained  by  the  addition 
of  bromine  to  a  solution  of  the  hydrocarbon  in  glacial  acetic  acid. 
It  crystallizes  in  monosymmetric  tablets,  melting  at  135** — 136°. 
Its  ethereal  solution  is  dextrorotatory. 

Sylvestrenylene  chloride,  CjQHjgCIg.  This  compound,  which  is 
employed  for  the  preparation  of  the  pure  hydrocarbon,  is  difficult 
to  prepare  from  crude  sylvestrene,  since  it  is  very  soluble  in  the 
other  hydrocarbons  which  are  present.  The  separation  must 
therefore  be  carried  out  at  a  low  temperature,  a  mixture  of  the 
chloride  with  dipentenylene  chloride  being  thus  obtained,  which 
is  then  separated  by  recrystallization  from  alcohol  and  ether.  It 
crystallizes  in  long,  hard,  thin  monosymmetric  tablets,  which 
melt  at  72°,  while  a  mixture  with  an  equal  amount  of  dipenteny- 
lene chloride  fuses  below  40°. 

Sylvestrenylene  hramide,  Ci^HigBra,  is  prepared  in  a  similar 
manner  to  the  analogous  dibromides ;  it  resembles  the  chloride 
in  every  particular  and  melts  at  exactly  the  same  temperature. 

Sylvestrenylene  iodide,  CjoHiglg,  crystallizes  from  hot  petroleum- 
spirit  in  small  plates,  which  melt  at  66° — 67°  and  readily  become 
coloured  brown. 


TERPINOLENE  GROUP. 

2536  Terpinolene  CiqHi6.  The  formation  of  this  hydrocarbon 
has  already  been  discussed.  It  is  best  prepared  by  boiling 
dipentenyleneglycol  with  four  times  its  weight  of  aqueous 
phosphoric  acid  of  20  per  cent*  It  is  formed  in  considerable 
quantity  when  sulphuric  acid  acts  on  cineol,  much  terpinene 
being  also  formed,  which  is-  then  probably  convei*ted  into 
terpinolene.^  It  boils  at  185"* — 190°  and  is  optically  inactive. 
It  combines  with  hydrochloric  and  hydrobromic  acids  to  fonu 
the  corresponding  dipentene  derivatives,  resembling  limonene 

*  Wallach,  Ann.  Chan,  Pharm.  ccxxx.  240  ;  ccxxxix.  24 

*  Ibid,  ccxxx.  262. 
'  Ibid,  coxxxix.  23. 

VOL.  IIL^-PAUT  V.  U  ^ 
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in  this  respect  and  in  forming  a  distinctive    tetiabromide. 
Briihl  ascribes  to  it  the  following  constitution  : 

CH, 

I 
C 

I  I 

C 


C3H7 

Terpinolene  tetrabroniide,  CioHj^Br^,  crystallizes  from  ether  in 
very  lustrous  monosymmetric  tablets,  which  melt  at  lie^'and 
change  on  preservation  into  a  porcelain-like  mass,  which 
commences  to  melt  below  100°,  the  liquid  assuming  a  green 
colour  and  gas  being  evolved.  Crystals  of  the  bromide  may  be 
re-obtained  by  extracting  the  cooled  mass  with  ether,  but  the 
greater  portion  of  it  is  destroyed. 


TERPINENE  GROUP. 

2537  Terpinene,  C^qH^,^.     The  formation  of  this  substance  has 
frequently   been   referred   to ;   it   is   formed   by   the  action   of 
sulphuric  acid  on  pinene,  dipentene,  the  glycol  of  the  latter, 
cineol   and   phellandrene.     In  order  to  prepare  it,  70   ccm.  of 
concentrated  sulphuric  acid  are  added  to  two  litres  of  oil  of 
turpentine  in  portions  of  5  ccm.  at  once,  and  the  liquid  well 
agitated,  care  being  taken  that  the  temperature  does  not  rise 
so  high  that  the  vessel  can  no  longer  be  conveniently  handled. 
The  mixture  is  then  shaken  up  at    repeated    intervals  for  a 
whole    day,   neutralized    with    caustic    soda   and  the   product 
distilled  with  steam.     Pure  terpinene  is  obtained  by  fractional 
distillation  of  the  product  as   a  liquid,  which    boils  at  about 
180*^  and  smells  like  lemons.^     It  occurs  also  in  oil  of  cardamom 
from     Ceylon     [Elcttaria    major) ^    is    optically    inactive    ami 
forms  liquid  addition-products  with  bromine  and  the  hydracids; 

^  Wallach,  Ann.  Chcm.  Pharm.  cnxxx.  260  ;  ccxxxix.  33. 
-  Weber,  ihld.  ccxxx.  98. 
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the  hydrochloride,  however,  solidifies  at  a  very  low  temperature. 
Dipentenylene  chloride,  which  perhaps  owes  its  formation  to  the 
presence  of  an  impurity,  is  always  formed  together  with  the 
hydrochloride.  It  soon  becomes  resinous  on  exposure  to  air,  and 
this  change  is  also  brought  about  to  some  extent  by  sulphuric 
acid,  an  isomeric  terpeue  being  also  formed.  It  has  probably 
the  following  constitution  (Biiihl) : 

/CHa CHoV 

CH3— C^- >C-CHz=CH— CH3. 

\CH2— CH^/ 

Terpirune  nitrosite,  CjoHigNjOg,  is  formed  by  the  action  of 
sodium  nitrite  and  dilute  acetic  acid  on  tcrpinene  and  crystal- 
lizes from  alcohol  in  snow-white,  monosymmetric  prisms, 
melting  at  155°.  It  dissolves  without  decomposition  in  strong 
acids  but  is  decomposed  by  boiling  with  alkalis. 

Terpinene  nitrolamine,  Ci^HigNgO,  is  obtained  by  the  addition 
of  ammonia  to  a  hot  alcoholic  solution  of  the  nitrosite : 

^N.OH  ^N.OH 

Gio^isf  +  2NH3  =  C,oH,,^  +  NH.O.NO. 

\0.N0  ^NH., 

It  crystallizes  from  hot  water  in  needles,  which  ai'e  readily 
soluble  in  alcohol  and  alkalis  and  melt  at  116** — 118^  Hydro- 
chloric acid  precipitates  crystals  of  C^QHigNgO.HCl  from  its 
ethereal  solution.  The  amines  react  in  a  similar  manner  to 
ammonia,  producing  compounds  most  of  which  crystallize  well. 

Terpinene  nitrolmethylamine,  CiqHi5(NH.CH3)N.OH,  crystal- 
lizes from  alcohol  in  splendid  prisms,  which  melt  at  141°  and 
also  form  a  crystalline  hydrochloride. 

Terpiiune  nUroldimethylamine,  CiqHi5N(CH3)2N.OH,  crystal- 
lizes less  readily  and  melts  at  160° — 161°. 

Wallach  has  prepared  several  additional  compounds.^ 


PHELLANDRENE  GROUP. 
2538  Fhellandreney   C^^^^.     Cahours,  who  examined  bitter 

^  Ann.  Cheiii,  Pharm,  ccxli,  315. 

uu2 
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fennel  oil,^  found  in  it,  together  with  anethol,  "a  compound 
apparently  isomeric  with  oil  of  turpentine,"  which  is  converted 
by  nitrogen  dioxide  into  a  white  crystalline  substance.  This 
latter,  to  be  afterwards  described,  proved  to  be  a  compoimd 
of  a  terpene  with  nitrogen  trioxide.  Pesci  submitted  the 
ethereal  oil  of  the  seeds  of  the  Water-Dropwort  (Phellandrium 
aquatvnirn)  to  investigation  and  found  in  it  the  hydrocarbon 
phellandrene,*  which  was  proved  by  Wallach  to  be  identical  with 
the  terpene  contained  in  bitter  fennel  oiL^  It  has  not  yet  been 
obtained  in  the  pure  state;  it  boils  at  about  VlV — 172''  and  is 
dextrorotatory.  Hydrobromic  acid  acts  upon  its  solution  in 
glacial  acetic  acid  with  production  of  a  heavy,  oily  bromine 
compound,  which  is  converted  into  dipentene  by  heating  with 
sodium  acetate  and  acetic  acid,  whilst  terpinene  is  formed  when 
it  is  treated  with  hot  alcoholic  sulphuric  acid, 
Briihl  gives  it  the  following  constitution  : 

<CHo — CH> 


CH,— CH^  ^J^      \CH— CItiiCH— CH 
OH— CH, 


*  NoH-nTT./  ------    -"3- 


Phellandrene  nitrosonitrUCy  CiQTIig(N0)N02.  This  compound, 
discovered  by  Cahours,  was  proved  by  Bunge  not  to  be  formed 
by  the  action  of  pure  nitrogen  dioxide  on  the  hydrocarbon,  but 
only  in  the  presence  of  air.  It  is,  therefore,  more  readily 
obtained  by  agitating  tlie  terpene  with  a  solution  of  potassium 
nitrite  and  acetic  acid.*  It  crystallizes  in  long  needles,  melting 
at  94°  (Pesci)  and  is  laevorotatory.  Its  solution  in  chloroform 
does  not  decolorize  bromine,  so  that  it  behaves  as  a  saturated 
compound.  Its  constitution  is  different  from  that  of  terpinene- 
nitrosite,  since  it  is  not  converted  into  a  nitrol-base  by  the  action 
of  amines  (Wallach). 

Phellandrene  diamine,  G\^\q(^^^2.'>  ^^^  obtained  by  Pesci 
by  the  reduction  of  the  preceding  compound  as  a  liquid,  boiling 
at  209°— 214°. 

Niirophellandreney  Ci^HigNOg,  is  formed  by  the  action  of 
ammonia  on  nitronitrosophellandrene  and  is  a  yellow,  aromatic 

^  Tho  bitter  fennel  (Fenmiil  amcr)  is  a  variety  of  the  ordinary  fennel  {Anethum 
/(enicidum)  which  grows  wild  in  Southern  France,  and  whose  seeds,  which  contain 
the  oil,  have  an  aromatic  taste,  resembling  that  of  fennel,  but  taste  bitter. 

-  Gaz.  Chim.  Hal.  xvi.  225.  ^  Ann.  Chcni.  Pharm.  ccxxxix.  40. 

«  Zcitschr.  Chcm.  1860,  579. 


PHELLANDRENE  GROUP. 


melling  liquid,  wluch  is  converted  by  reduction  into  amido- 
iellaiidrcnc,  C,(,H,iNH5,  an  oily  liquid,  which  smells  of  c 
i  forms  ctystalliue  salts. 


fCOMPOUNDS  RELATED  TO  THE  CAMPHORS. 

3539  Menthol  or  Maithyl  alcohol,  C,oH,g.OH,  occurs,  together 
■ith  terpenes,  in  oil  of  peppermiut,  which  is  uatd  in  medicine, 
rfamery  and  for  flavouring  purposes.  The  peppermint  (J/ew/Aa 
tUo)  has  been  cultivated  since  the  middle  of  last  century 
Mitcham  in  Surrey,  near  Wisbeach  in  Cambridgeshire, 
u-kct-Deeping  in  Lincolnshire,  and  Hitch  in  in  Hertford- 
,  and  the  oil  extracted  from  the  plants  grown  in  those 
istricts  is  still  the  most  highly  piized.  Its  cidture  haa 
,  from  England  to  other  parts  of  Europe  and  to  North 
merica,  whence  considerable  quantities  of  oil  of  peppermint 
e  now  obtained.  Gaubius,  in  the  year  1771,  was  the  first  to 
arve  that  the  oil  extracted  from  the  plants  near  Utrecht 
xisited  crystals  of  CampJiora  Enropaea  Menthx  PipcrUtdea} 
%e  Japanese  and  Chinese  oils  contain  this  substance  in  much 
[Cr  quantities,  and  frequently  occur  in  the  form  of  a  crystal- 
pie  mass  saturated  with  liquid  hydrocarbons;  these  oils  are 
:  derived  from  the  European  peppermint,  but  from  other 
scies  of  Mentha  {M.  artfnsis  var.  pipcrasccns  et  glabrata). 
\  This  peppermint- camphor  was  mistaken  for  ordinary  camphor 
iDtil  Dumas^  and  Blanchet  and  Sell^  determined  its  composition, 
1  Walter  *  fixed  its  molecular  formula  by  a  determination  of 
'b  vapour  density,  which  was  found  to  be  5'C2.  It  was  recognized 
k  an  alcohol  by  Oppenheim.^ 

[  Menthol  crystallizes  in  prisms,  whicli  have  a  strong  smell  of 
Bppermint  and  melt  at  42"."  It  boils  at  212°,  is  hevorotatory 
1  decomposes  on  heating  with  phosphorus  pentachloride  or 
c  chloride  into  water  and  mentJiene,  CjoHjg,  a  dextrorotatory 
uuid,  which  smells  like  cymene,  boils  at  167°  and  combines 
jHtii  bromine.  The  addition  product.  CjoHjgBr,  thus  formed  is 
converted  into  cymene  by  heating  and  distilling  the  product 
vith  sodium  (Beckett  and  Wright). 


'  Fluck[eer,  Fhannakogiunie,  636. 

■  Ann.  Qlitm.  Fharm.  vi.  262. 

'  Ibid.  iKnii.  SBS. 

*  Buckett  uid  Wright,  Joun..  Chcm.  So<.  1 


fl 
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Menthol  is  employed  both  for  mtemal  and  external  applicatiou 
in  medicine,  and  is  sold  in  pencils  as  a  remedy  for  neuralgia.  The 
Chinese  peppermint  oil  serves  the  same  purpose  and  has  long 
been  employed  in  this  way.  in  China  and  Japan,  where  it  is  sold 
in  small  bottles  under  the  name  of  Po-Tio-yo, 

Sodium  menthylatey  Cj^HigONa,  forms  a  vitreous  mass,  which 
is  readily  soluble  in  alcohol. 

Mcnthyl  chloride,  Ci^H^j^Cl,  was  obtained  by  Walter  by  the 
action  of  phosphorus  pentachloride  on  menthol,  while  Oppenheim 
prepared  it  by  heating  with  hydrochloric  acid.  It  is  also  formed 
by  the  combination  of  menthene  with  hydrochloric  acid  and 
is  a  liquid,  which  has  a  pleasant  odour  resembling  that  of 
mace  and  a  refreshing  taste,  and  boils  with  decomposition 
at  204^ 

Mcnthyl  Iromide,  Cj^HigBr,  is  formed  by  the  action  of  phos- 
phorus bromide  on  menthol,  and  is  a  liquid  which  decomposes 
on  boiling. 

Mcnthyl  iodide,  Cj^Higl,  forms  a  heavy,  faintly  yellow  liquid, 
which,  like  the  bromide,  decomposes  when  heated  with  alcoholic 
potassium  sulphide  or  ammonia,  with  formation  of  menthene. 

Mcnthyl  carbonate,  {O^^i^j^iO^,  is  obtained,  together  with  the 
following  compound,  when  cyanogen  is  passed  into  a  solution  of 
sodium  menthylate  in  toluene  and  the  product  treated  wdth  water. 
It  is  a  crystalline  mass  which  melts  at  lOo"". 

Mcnthyl  carhamatCy  CjoHj^O.CO.NHo,  crystallizes  from  alcohol 
ill  thin  prisms,  which  melt  at  IGS**  and  readily  sublime.^ 

Mcnthyl  jihenylcarhaviafc,  C^qHj^0.C0.NH(C(jH5),  is  fomie<l 
by  the  combination  of  menthol  with  phenylcarbimide,  and 
crystallizes  from  alcohol  in  silky  needles,  melting  at  111°.^ 

Mcnthyl  acetate,  C^^HigCCgHgO,  was  prepared  by  Oppenheim 
by  heating  menthol  to  150°  with  glacial  acetic  acid  or  acetic 
anhydride  as  a  thick,  strongly  refractive  liquid,  which  is 
laevorotatory  and  boils  at  222° — 224°. 

MenthonCy  Cj^H^gO,  is  formed  by  heating  menthol  with  sul- 
phuric acid  and  potassium  bichromate.^  It  is  a  mobile  liquid, 
which  smells  of  peppermint  and  boils  at  206°.  When  its 
solution  in  petroleum  is  heated  with  sodium  and  a  current  of 
carbon  dioxide  passed  through  the  mixture,  the  product  yields 
menthol  on  decomposition  with  water.     The  latter   substance 

'  Arth,  Compt.  Rend.  xciv.  872. 

-   F.euckart,  Bcr.  DciilscJt .  Chnn.  Ocs.  xx.  114. 

•^  Moriya,  Journ.  Clicm.  !tvc.  1881,  i.  77. 
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therefore  bears  the  same  relation  to  menthone  as  bomeol  to 
camphor :  ^ 

Uenthol.  Menthone. 

CHq  CHo 

I  I 

CH  CH 

H,C^\CH.0H  ILC/^^CO 

II  II 

HgCv     xCHj  HgCv    ^CHg 

CH  CH 


i. 


C3H7  C3H7 

The  molecular  refractions  of  the  compounds  also  agree  with 
these  formulae.^ 


ISOMERIDES  OF  BORNEOL. 

2540  The  genus  Andropogon  is  distinguished  from  other 
grasses  by  the  fact  that  many  of  its  species  contain  an  essen- 
tial oil,  which  is  employed  in  India  as  a  perfume  and  as  a 
medicine  and  is  also  valued  in  Europe  for  its  fragrance. 

Indian  Melissa  oil  or  Levrum-grass  oil  is  derived  from  A.  dtrattcs, 
a  lofty  grass,  which  is  cultivated  in  Singapore  and  Ceylon.  It 
occurs  in  commerce  under  the  name  of  oil  of  verbena,  since 
its  odour  resembles  that  of  the  fragrant  verbena  (Lippia 
citriodora), 

Citronella  oil  is  extracted  in  the  same  districts  from  A. 
nardvs,  and  smells  like  roses  and  lemons.  It  contains  cUronellol, 
CjoHiqO,  which  boils  at  about  210°  and  yields  a  dibromide,  which 
decomposes  on  heating  into  water,  hydrobromic  acid  and 
cymene.'"* 

Indian  oU  of  geranium  is  contained  in  A,  Schoenanthus,  a 
graceful  grass  indigenous  to  Northern  and  Central  India.  It  is 
also  called  R6,8a  oil  and  oil  of  ginger  grass,  and  is  exported  in 
considerable   quantities  from   Bombay  to  Europe,  chiefly    to 

^  Atkinson  and  Yoshida,  Journ.  Chem.  Soe.  1882,  i.  49. 

'  Briihl,  Ber,  Deutsche  Chem,  Oes.  xxi.  457. 

»  G\&A9Uino,  Joum.  Chem,  Soc,  1872,  7  ;  VfnftU,  ibiA.  \%n^,^Vl. 
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Constantinople  and  Kazalanik,  where  it  is  used  to  adulterate 
attar  of  roses.  In  order  to  fit  it  for  this  purpose,  it  is  exposed 
to  the  sun  in  flat  basins,  under  which  conditions  it  loses  its 
somewhat  acrid  smell,  which  then  becomes  very  similar  to  attar 
of  roses.^  It  contains  valerianic  acid  and  geraniol,  which  will 
subsequently  be  further  investigated. 

Turkish  oil  of  geranium  is  derived  from  A .  packnodes,  indi- 
genous to  India,  Persia  and  Arabia. 

German  oil  of  geranium,  as  well  as  the  French  Oleum  jnilmec 
rosoc,  is  obtained  by  the  distillation  of  Pelargonium,  Hadula,  and 
contains  geraniol  and  pelargonic  acid  *  (Vol.  III.  Part  I.  p.  660). 
The  oil  prepared  in  Algiers  from  P.  roscum  et  odoratissimum 
is  very  similar  to  these  (Gintl). 

Geraniol,  C^^^^XyK,  can  be  separated  from  Indian  oil  of 
geranium  as  a  colourless,  strongly  refractive  liquid,  which  is 
optically  inactive,  boils  at  232° — 233**,  and  has  a  very  pleasant 
smell  of  roses.  It  is  oxidized  by  potassium  permanganate  to 
valerianic  acid  and  is  converted  by  heating  with  nitric  acid  into 
oxalic  acid,  nitrobenzene  and  other  substances. 

Geranyl  ether,  (CioHj7)20,  is  formed  when  the  chloride  is 
heated  with  water  or  to  100** — 200**  with  geraniol,  and  is  a 
liquid,  which  has  a  characteristic  smell  of  peppermint  and  boils 
at  187°— 190°. 

Geranyl  chloride,  Cj^Hj^Cl,  is  obtained  by  the  action  of  hydro- 
chloric acid  on  geraniol,  and  is  an  oily  liquid,  which  has  an  odour 
resembling  that  of  camphor  and  decomposes  on  heating.  Geranyl 
Iromidc  and  iodide  may  be  prepared  from  this  by  the  action  of 
potassium  bromide  and  iodide  ;  they  are  heavy,  oily  liquids,  which 
decompose  even  more  readily  than  the  chloride.  The  valerate, 
benzoate  and  cinnamatc,  have  all  been  prepared  and  are  pleasant 
smelling  liquids,  which  cannot  be  distilled  without  decomposition. 

Geranyl  snliihide,  (CiqHj7)2S,  is  formed  by  the  action  of  the 
chloride  on  an  alcoholic  solution  of  potassium  sulphide.  It  is  a 
yellowish,  very  unpleasant  smelling  liquid.^ 

Linaloeoly  C^jH^gO.  Among  the-  costly  spices  mentioned  in 
the  Old  Testament  is  aloes,  by  which  is  to  be  understood  not 
the  sap  of  the  aloe  plant  but  tlie  fragrant  wood  of  AqttUlarin 
Agnllocha,  a  large  forest-tree,  a  native  of  the  Malay  Peninsula 
iiiid  the  ncifi-hbourinjj  islands. 

'  r/tnrnio<*or/raphia,  725  ;  Flunkigtr,  PltarnuikoffnosUy  157. 

-  (;intl,  Jdhrrahr.r.  Chcm.  1870,  941. 

•*  .Ia<;oI»s(.'n,  Ann.  Ckf m.  Pharni,  clvii.  23*2. 


H^um  aloes  was  found  up  to  the  end  of  last  century  among 
(,  but  is  now  exclusively  employed  in  Eastern  Asia  as  a 
Siuce  the  seventeenth  century,  a  fragrant  wood  has 
1  imported  from  Mexico  to  which  the  above  name  has  been 
.  while  linnloes  wood  now  conies  from  Cayeune  and  is 
id  from  leka  altissima.  The  linaloeol,  contained  in 
,  liquid,  smelling  of  roses  and  lemons  and  boiling  at 
It  is  converted  by  hydrochloric  acid  into  o.  liquid  chloride, 
[jgCIj,  which  ameils  like  camphor  and  oq  distillation  with 
)  )'ield3-  a  terpene,  having  a  characteristic,  faintly  aromatic 
r  and  boiling  at  168°— 172°.> 
WCoriandrol.  C,oHjgO,  is  the  chief  constituent  of  oil  of  corian- 
(Coriandrjim  saticum)  and  is  a  liquid,  which  volatilizes 
ihout  decomposition  only  below  150°.  If  it  he  gradually 
jd,  it  commences  to  boil  at  this  temperature,  but  the  boiling- 
:  rises,  water  being  gradually  eliminated  and  coriandryl 
ether,  (C,oH„)jO,  formed.  This  substance  boib  at  168'— 170" 
and  is  accompanied  by  a  polymeric  condensation  product,  boihng 
at  190°— 196°.  When  coriandrol  is  heated  to  200°  or  distilled 
over  phosphorus  pentoxide,  a  terpene  is  obtained,  together  with 
polyterpenes.  Coriander  oil  detonates  very  violently  with  iodine; 
the  first  product  of  the  action  of  potassium  permanganate  upon 
it  is  an  oily  Uquid,  boiling  at  185° — 186°,  which  is  isomeric  with 
camphor  and  is  converted  into  carbon  dioxide,  acetic  acid  and 
dimethylsuccinic  acid  by  further  oxidation, 

Coriandryl  chloride,  C^oHjjCl,  is  formed  by  passing  hydro- 
chloric acid  into  coriandrol  as  a  yellowish  liquid,  whiuh  smells 
like  camphor  and  decomposes  on  heating. 

Coriandryl  iodide,  CjqHjjI,  is  obtained  in  a  similar  manner, 
:ind  when  freshly  prepared  is  a  yellowish  oil,  which  exploiles  on 
heating  even  below  100°.  Iodine  rapidly  separates  out  when  the 
compound  ia  preserved  and  this  decomposed  substance  yields 
tymene  on  heating. 

Coriandryl  acetate,  CioHij.CjH^O^,  is  formed  when  coriandrol 
ia  heated  n-ith  acetic  anhydride  and  is  a  liquid,  which  boils  at 
228° — 236°  with  decomposition.* 

Tanacctyl  alcohol,  CioH,jO,  occurs  in  oil  of  tans;  {Taiiacetum. 
rulgarr),  boils  at  203° — 205°  and  yields  a  small  amount  of 
oi-dinary  camphor  on  oxidation  ivith  chromic  acid.  It  ia  nccom- 
xiaied  by  tanacdol,  Ci^HniO,  a  liquid  boiling  at  195° — 19(i°,  the 
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smell  of  which  faintly  resembles  that  of  the  plant.  It  is  con- 
verted into  cymene  by  heat  and  is  oxidized  to  camphoric  acid 
by  nitric  acid.  Acid  sodium  sulphite  combines  with  it  to 
form  a  crystalline  compound,  it  reduces  ammoniacal  silver  solu- 
tion and  yields  tanacetyl  alcohol  on  reduction.^  It  therefore 
appears  to  be  the  aldehyde  of  the  latter,  which  probably  has  the 
following  constitution  : 

CH. 


i 


HC 

II 
HCv 


^  ^CH^-OH 


C 


/CH3 


C3H7 


ISOMERIDES  AND  HOMOLOGUES  OF  CAMPHOR. 

2541  Alantol,  CiqHj^O,  occurs  in  the  root  of  elecampane 
{Inula  Hdcniuhi)  and  is  a  liquid,  which  smells  Uke  peppermint 
and  boils  at  about  200°  and  is  laevorotatory.^ 

Sahioly  C^qH^qO,  is  found,  together  with  camphor  and  tere- 
bentene,  in  oil  of  sage  {Salvia  officinalis)y  and  is  a  liquid,  boiling 
at  197°— 203V 

Myristicoly  CioHi,.0,  occurs,  together  with  a  terpene  and 
cymene  in  the  ethereal  oil  of  nutmeg;  it  boils  at  212° — 218° 
and  is  polymerized  by  repeated  distillation.* 

These  three  compounds  are  converted  into  cymene  by  distil- 
lation with  phosphorus  chloride. 

Pukrjioly  CiqHkjO,  forms  the  chief  constituent  of  the  oil  of 
Pidcglam  viicranfJium,  a  plant  which  grows  on  the  steppes  of 
Soutli  Russia ;  it  smells  like  peppermint,  boils  at  227°  and 
absorbs  hydrochloric  acid,  without  forming  a  solid  compound.^ 

^  l»niylants,  Jirr.  Dndach.  Chcm.  Ocs.  xi.  449. 

-  Kallcn,  ihi<l.  ix.   154  ;  Marpniann,  Arch.  Phnnn.  [3]  xxv.  82<). 

3  Muirand  Sugiiira,  Journ.  Chcm,  Soc.  1878,  i.  202. 

•»  Wright,  ifjid.  1873.  549  and  68G. 

•■*  Dutlcrow,  Jnhrc^hcr.  Chcm.  1854,  594. 
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Oil  of  chamomile.  The  flowers  of  the  false  or  wild  chamomile 
fatriearia  ehamowilla)  were  employed  medicinally  at  an  early 
ite.  According  to  Pliny  and  Uioscorides,  the  name  'S.afiai/Mi]\ov 
latea  to  the  odour,  which  ia  not  unlike  that  of  the  apple 
li,  on  the  grotmd,  fiTjXov,  apple),  the  phmt  which  ia  found 
Greece  having  an  especially  fine  o«iour.  Joachim  Camerarins 
sntiona  in  \m  Hortus  viedicus  et  phUosaphicus,  1588,  that  a 
ae  oil  is  obtained  by  the  distillation  of  chamomile  with  water, 
d  recommends  it  as  a  remedy  for  the  colic'  This  substance, 
lich  is  still  employed  in  medicine,  is  a  decp-hlue,  viscid  oil, 
hich  almost  takes  the  consistency  of  butter  at  a  low  tempera- 
and  has  a  strong  sriiell  of  chamomile  and  a  warm  aromatic 


It  contains  caprinie  acid,  CjoHgjOj,  diamomitlol,  C^^'S^^O,  which 
colourless,  smells  strongly  of  chamomile  and  boils  at  150° — 
1  trichamomUlol,  C^Ji^.  The  last  is  the  deep-blue, 
Bcid  portion,  has  a  very  mild  smell,  boils  at  270° — 300°  and 
s  a  deep  indigo-blue  vapour.'  It  also  occurs,  together  with 
tintkol,  C,i,H,nO,  boiling  at  195°,  in  the  ethereal  oil  of  worm- 
ood  {Artemesia  alisiniliimii)^  in  the  oil  of  Piichiirim  beaas  * 
id  in  the  oil  obtained  by  the  dry  distillation  of  galbanum. 
hia  also  contains  a  U-Ucrpfnc,  CgpHj^,  which  is  formed  when 
ichamoniillol  ia  beated  with  sodium  or  potassium.  It  is  colour- 
Bs,  boils  at  Soo"  and  has  a  mild  taste  and  a  faint  herbaceous 

Maiico  camphor,  C^jH^pO,  is  a  homologoe  of  camphor  and 
s  in  the  leaves  of  tiie  narrow-leaved  pepper  {Fiper  angusti- 
iiutn),  which  is  a  native  of  South  America  and  is  employed  to 
aunch  the  bleeding  of  small  wounds,  such  as  those  caused  by 
bod  leeches.  This  property  is  said  to  have  been  discovered 
r  the  Spanish  soldier  Matico,  and  the  Matico  leaves  are  there- 
ire  also  known  as  Verba  del  soldato.  They  contain  an  ethereal 
il,  from  which  the  camphor  separates  in  hexagonal  crystals  at  a 
m  temperature.^  The  comiwund  after  purification  by  re- 
ystallization  from  alcohol  ba^  neither  smell  nor  taste,  melts  at 
i"  and  takes  up  a  rotatory  motion  when  thrown  on  to  water.^ 

•  Fliickiger,  Fhannal-ognoiie,  787. 
'  KMhIer,  Ber.  Dmtach.  Chtm.  Gtt.  W.  36. 
'  Itcil8t«in  and  EupfTer,  Aan.  CKan.  Fhami.  clii.  SDD. 

*  MtUlor,  JakresbcT.  Chan.  1853,  614. 
'  Moramer,  An-a.  Chem.  Pharm.  c; 
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SESQUITERPENES,  G^^B^,  AND    SESQUI- 

CAMPHORS,     CigHjgO. 

2542  Cuhebene  was  first  detected  as  a  constituent  of  oil  of 
cubebs  (Piper  Cubeba)}  It  was  also  found  by  Wallach  in  oil  of 
galbanum,  oil  of  patchouli  (Pogostemon  patchouli),  oil  of  savin 
(Junipcrous  sabinci),  and  in  large  quantity  in  the  so-called  Ole- 
um cadimtm,  the  tar  of  which  is  obtained  in  Southern  France 
by  the  distillation  of  the  wood  of  a  species  of  juniper, 
especially  J,  Oxycedrus^  and  is  a  thick,  black-brown  liquid.  In 
order  to  separate  cubebene  from  it,  the  volatile  portions  are  dis- 
tilled with  steam,  treated  with  alkali  to  remove  phenols,  dried 
over  caustic  potash  and  fractionated.  The  portion  boiling  between 
260° — 280°  is  then  diluted  with  two  volumes  of  ether,  saturated 
with  hydrochloric  acid,  allowed  to  stand  for  a  few  days  and  the 
ether  then  evaporated  or  distilled  oflF.  The  chloride,  Cj^IIggClg, 
crystallizes  from  the  residue  and  is  drained  off,  washed  with  a 
little  cold  alcohol  and  recrystallized  from  hot  acetic  ether.  It  is 
then  decomposed  by  heating  with  aniline  or  by  boiling  with 
glacial  acetic  acid  and  sodium  acetate.* 

Cubebene  boils  at  274°— 275°  and  has  a  sp.  gr.  0-021  at  16°; 
it  is  la3vorotatory  and  readily  changes  into  a  resin  on  exposure 
to  the  air. 

If  it  be  dissolved  in  chloroform  or  glacial  acetic  acid  and  then 
shaken  up  with  a  few  drops  of  sulphuric  acid,  the  liquid  becomes 
coloured  green,  which  soon  passes  into  blue  and  is  converted  into 
red  by  heating.  This  remarkable  reaction  is  best  shown  by  the 
hydrocarbon  after  it  has  become  partially  converted  into  a 
resin. ** 

Cuhchcnylcnc  cliloiide,  Ci5H2gCl2,  is  readily  obtained  by  mixing 
cubebene  with  a  few  volumes  of  glacial  acetic  acid,  and  then 
agitating  it  with  fuming  hydrochloric  acid.  It  crystallizes  from 
ether  in  hemihedral  rhombic  prisms,  the  faces  of  which  are 
striated   and  which  show  a  striking  resemblance  to  those  of 

^  E.  Schmidt,  Arch.  Pharm.  [2]  cxli.  1  ;  Ber.  Deutsch.  Clum.  Ges.  x.  188. 

^  Oglialoro,  ibid.  viii.  1357. 

^  AVallach,  Ann.  Clicm.  Pharm.  ccxxxviii.  78. 

*  If  a  few  drops  of  crude  oil  of  cubebs  be  shaken  with  twenty  drops  of  carl)on 
disnlnhide  and  with  one  drop  of  a  cooled  mixture  of  equal  parts  of  concentrated  sul- 
phuric and  nitric  acids,  the  liquid  becomes  coloured  greenish  and  then  bhie 
(Fliickiger,  PharmakognosiCf  874). 


SESQUITERPENES  AND  SESQUICAM PHORS.    ' 


pioDene    tetrabromide,  but  are    l^vorotatory.     It    melts    at 
hr*"— 118". 

I  Cuhtbenylene  bromide,  Cj^Hj^Br.,  forma  snow  wliite  needles, 
gembliDg  those  of  the  chloride,  which  melt  at  ISi" — 125°  and 
B  decomposed  by  cootinued  boiling  with  alcohol. 

I  Ctihchenyhne  iodide,  Cj^H^Z^,  crystallizes  from  petroleum  spirit 
I  white  woolly  needles,  which  melt  at  105° — lOtt"  with  de- 
toposition  and  are  also  rapidly  decomposed  by  boiling  with 
»hol.     Cube  bene    itself    has    probably   the    following    con- 

ptution. 

CH    CH 
HC     C      CH 
HC     CH  CH 


CH^CHjCHjCHa 

Camphor  of  cnhehs,  C^^K^O,  sometimes  crystallizes  from  the 
1  of  old,  long  preserved  samples  of  cubebene,  and  forms  large, 
lourless,  rhombic  prisms  or  pyramids,  which  melt  at  B7°  and 

B  decomposed  into  water  and  cubebene  when  they  are  heated 
250°  or   allowed    to    remain    in    contact    with    sulphuric 

I  Conimene,  C,jHy,  is  obtained  by  the  distillation  of  conima 
I  (Icica  hcplaphylla),  which  is  used  as  incense  in  British 
It  is  a  liquid,  which  has  an  extremely  pleasant 
romatic  odour  and  boils  at  261°.^ 

I  Cedar  camphor,    Ci^Hj^O,   occurs,   accompanied    by   ccdreitf, 

TjHj^  or  CijH^,'  in  llie  ethereal  oil  of  the  Virginian  cedar 

*»»i«T»(s  virt/iniana),  and  crystallizes  in  silky  needles,  which 

tve  a  characteristic  spicy  odour.    It  melts  at  74°,  boils  at  282°, 

I  decomposes  on  heating  with   phosphorus   pentoxide   into 

|rater  and  a  sesquiterpene,  which  boils  at  237°,  has  a  character- 

c  aromatic  odour,  quite  distinct  from  that  of  cedar  camphor, 

i  a  burning  taste  like  that  of  pepper.* 

1  Ledum  camjikor,  C^sHgnO,  is  found,  together  with  a  seaquiter- 

Jcne   in  Labrador    Tea   (Ledum  paiustre),  and   crystallizes  in 

'  Stauhouse  anil  Groves,  Jimm.  Ckem.  See.  187S,  i.  li.'i. 

'  ChupolMUt,  Ball.  Soe.  Chim.  xxivii.  SOS, 

*  WttlWr,  Ann.  C'liem.  Pharm.  xxxix.  219  ;  xlTiii,  35. 


mbaetk  odatnien  pc^ni,  which  melt  at  104' — 105°  and  mdilj 
Bablime  in  De«(Ues.  Wlieo  it  ia  heated  to  150°  with  acetic  ao- 
hydnie,  it  ia  dec«Dpa«d  into  nter  and  a  sesqoiteipene,  whidi 
boils  at  264=.* 

J^itehotUi  eampkar,  C„HmO,  is  coolained  in  oil  of  patchouli, 
wbidi  is  obtained  by  the  aqneooa  distillatioa  of  the  leaves  and 
f oai%  sboota  of  Pefotteaum  ptUAmii,  a  labiate  plant  indigenom 
to  India,  and  ts  said  to  ptodnoe  nerrous  excitement  and  loss 
of  appetite  when  emplojred  u  a  perfume.  The  camphor 
crjstaUizes  in  hexagoial  prtsros,  melts  at  39°,  boils  at  206",  and 
is  decomposed  by  the  action  of  hydrochloHc  aciJ  or  acetic 
anhydride  into  water  and  patcboulene,  C^H^^,  which  boila  at 
252"— 255^» 

Sanialol,  C,^Hj,0.  The  fragrant  white  or  yellow  sandalwood 
(Ligntim  ^nlali  album)  is  derived  from  the  Indian  Sanialum 
album  and  other  species  of  santalum,  which  grow  ia  various 
districts  of  Auatndia.  Itwashigblyprizedatanearljdate  in  India 
and  was  formerly  kept  in  store  by  druggists.  At  the  present 
tittio  it  is  employed  in  India  and  especially  ux  China  as  incense, 
and  also  for  omamenlf.  It  contains  2 — 5  per  trent^  <A  an 
Qthereal  oil,  which  was  likewise  extracted  at  an  eariy  period  and 
used  as  a  perfume.  This  oil  contains  a  substance  named 
santalal,  CiaH^O,  boiling  at  300*.  together  with  a  smaller 
amount  of  santalol,  which  boils  at  310°  and  is  converted  by 
distillation  with  phosphorus  peutoxide  into  mntalenr,  CjjH,,. 
boiling  at  2()0° ;  santalal,  on  the  other  hand,  when  subjected  to 
similar  treatment,  yields  a  hydrocarbon  C,sHjj,  which  is  prabahly 
idouttcal  with  cedrene.^ 

&intali/l  acetate,  CijHjj.C'jHjO^  is  prepared  by  heating  santalol 
to  150'wiLh  glacial  aceticacid,  and  is  a  liquid  which  boils  at  298° 
and  has  a  fruity  odour. 

Volatile  rvnstUaenti  of  Paratota  liark.  This  substance,  which 
hna  already  beon  mentioned  (Part  IV.  p.  355),  contains  an  ethereal 
oil,  which  may  be  obtained  by  distillation  with  superheated  steam 
or  by  extraction  with  ether.  It  is  a  mobdo  liquid,  possessing  a 
very  agrooablo  odour  and  contains  the  following  compounds : 

a-Panuotew,  C|jH,g,  is  a  strongly  refractive  liquid,  which  has 
a   [wnetrating  odour,   rosembling  those  of  the  oils  of   bitter- 


..,'  "^^"XW  "*':  •''«'«*•  '^*«»-  (*«■  Viii.  :.42  ;  Hjelt  IU1.1  Coll-iii,  aid.  XV.  2500; 
IliKW,  a\d,  xvi.  sail  ;  XI.  Itef.  662. 

*  MontgolftBr,  Kull.  .SV.  vhim.  s,viii   iti 


I  almonds  and  turpentine,  boils  at  160°,  is  dextrorotatory  and  does 
not  combine  witb  Ijydrochtoric  acid. 
ff-ParacUc7ie,  CnHi,,  has  a  faint  but  pleasant  odour,  boils  at 
170° — 172°,  is  feebly  lievorotatory  and  also  forma  no  compound 
bith  hydrocliloric  acid. 
I  a-Paracotol,  CjjHjjO,  is  a  tolerably  refractive  liquid,  which  boils 
at  220° — 222°,  has  a  faint  odour  and  is  Itevorotatory. 

fi-Paracotol,  C^H^^Oj,  boils  at   236°,   has  a  faint   aromatic 
odour  and  is  strongly  refractive  and  Isevorotatory. 

y-Paracotol,  Cj^H^Oj,  boils  at  240°— 242°  and  has  a  faint,  not 
unpleasant  odour  and  a  very  feeble  Itevorotation.' 


THE  DITERPENES,  CjuHaj, 

8543  Gopairaene  is  a  constituent  of  balsam  of  copaiba,  which  is 
itself  a  mixture  of  resins  and  hydrocarbons,*  That  prepared  from 
Para-balsam  is  a  liquid,  whose  odour  resembles  that  of  tho 
balsam;  it  boils  at  252° — 256°,  and  is  converted  by  oxidation  into 
acetic  acid  and  asymmetric  dimethylsuccinic  acid,*  (CHJjC 
(COjH)CHj.COjH.  Brix  discovered  a  diterpene  in  maracaibo 
balsam,  which  boils  between  250°— 260°,  and  on  oxidation  with 
chromic  acid  gave  a  small  amount  of  terephthalic  acid,  in 
addition  to  acetic  acid.  Tlie  dry  oil  may  be  rectified  over 
sodium  without  undei^oing  any  change,  whereas  in  the  presence 
of  moisture  it  is  converted  into  a  deep  blue  liquid,  which  was 
termed  the  hydrate  of  oil  of  copaiba,  Ce„H^O=3C5„H3j-|-HjO, 
by  Brix.  It  boils  between  252° — 260°  and  is  reconverted  into 
the  colourless  oil  by  distillation  with  phosphorus  pentoxide.* 

Colop/unc  is  formed,  together  with  other  products  which  have 
already  been  described,  by  the  action  of  sulphuric  acid  or 
phosphorus  pentoxide   on   oil   of   turpentine,   and   also  by  the 

'  Jobst  sud  Hesse,  ,<nn,  Chan,.  Phann.  oxtii.  IS. 

'  Copaiba  balsam  is  the  resinous  sap  of  aeveral  specie)  of  Copatft^ra,  whicli  are 
indiseiiaus  to  South  America  ;  it  is  nrst  mentionei!  by  a  FortogucBe  monk,  who 
lived  in  Bnwil  between  the  years  1670-1600.      He  Hlat«9  that  a  clear  oil.  highly 

S'zed  for  its  medicinal  mialiiics,  was  obtained  by  incisions  in  the  bark  of  the 
payba,  a  forest  tree.     It  was  [reqnenUj  described  soon  after  thia  date,  and  ia 
foDod  mentioned  in  the  Amsterdam  PharmacopEia  as  Balsam,  eopae.  yvac.    The 
diflerent  varieties  distingoiahed  in  trade  are  the  Faia  Balsam,  from  tho  basin  of  the 
Amazon,  and  the  Mataeaibo  Balaam,  which  comes  Irom  the  Orinoco  and  Vcnozuiln. 
»  Levy  and  Englonder,  Ana.  Chem.  Fhann.  coilii.  189. 
•  MmuUth.  Chan.  ii.  507. 
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distillation  of  colophonium/  and  is  an  oily,  viscid  liquid,  which 
boils  at  318"— 320°.* 

Heveene  is  obtained,  together  with  isoprene  and  dipentene  by 
the  dry  distillation  of  caoutchouc  or  gutta-percha,  and  is  a  fiEdnt 
smelling,  sharp  tasting  liquid,  which  boils  at  about  315**.^ 

Gurjunol,  CgoHggCOH)^,  is  a  constituent  of  gurjun  balsam  or 
wood-oil,  which  is  extracted  from  various  species  of  Diptero- 
carpus  in  Eastern  India  and  the  Malay  Islands.  It  is  very  similar 
to  balsam  of  copaiba  and  is  used  in  place  of  this,  although 
it  finds  its  chief  application  as  a  varnish.  Gurjunol  is  readily 
soluble  in  alcohol  and  is  precipitated  from  this  solution  in  long, 
silky  needles,  which  melt  at  126'* — 129^  When  it  is  boiled  with 
sodiimi  acetate  and  acetic  anhydride,  the  acetic  ether,  Cg^H^ 
(p.^fi^2y  is  formed  ;  it  crystallizes  from  alcohol  in  small  ne^les, 
melting  at  74°— To**.* 


ACIDS  OF  THE  FORMULA  C^oHj^Og. 

2544  Pimaric  acid  is  the  chief  constituent  of  the  resin  of 
Finns  maritiiiia,  which  is  called  galipot.  It  was  discovered 
by  Laurent  ^  and  carefully  investigated  by  Sievert  ^  and 
DuvernoyJ  Versterberg  was  the  first  to  show  that  this  is  not  a 
homogeneous  substance.  He  detected  in  it  at  least  three 
different  acids,  two  of  which  he  investigated  more  thoroughly, 
altliough  they  had  already  been  examined  by  Cailliot,  who  had 
not,  however,  succeeded  in  obtaining  them  in  the  pure  state.^  lu 
order  to  extract  them,  finely  divided  galipot  is  repeatedly  treated 
with  small  quantities  of  alcohol  of  70  per  cent,  and  finally  once 
with  80  per  cent,  alcohol,  the  residual  mass  being  then  dissolved 
in  hot  3  per  cent,  caustic  soda  solution.  The  sodium  salts  of 
(lextropimaric  and  laevopimaric  acids  separate  out  after  a  few 
days  and  are  recrystallized  from  hot  water  and  decomposed 
with  dilute  hydrochloric  acid,  the  precipitated  acids  being 
purified  by  repeated  crystallization  from  alcohol  or  glacial 
acetic  acid. 

^  Deville,  Ann.  Chcm.  Phann.  xxxvii.  193  ;  Ixxi.  150. 

-  liiban,  Ann.  Chim.  Phys.  [5]  vi.  40. 

^  A.  Boucliardat,  Ann.  Chcm.  Pharni.  xxvii.  80. 

•*   llrix,  MojuUfih.  Chcm.  ii.  515.  ^  Ann.  Chan.  Phys.  Ixxii.  384. 

''  Jahresbcr.  Chcm.  1859,  508.  7  ^i„;i.  Chcm.  Pharm.  cxlviii.  143. 

**  7>Vr.  Jkutsch.  Chcm,  Ocs.  xviii.  3331  ;  xix.  21 G7. 
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mpexlTt^imaric  add  is  insoluble  in  water  but  dissolves  slightly 
■cold  and  readily  in  bot  alcohol  and  glacial  acetic  acid,  from 
■ich  it  cryHtallizes  in  largo,  rectangular  platea,  while  it  U 
feosited  in  tablets  when  its  ethereal  solutioa  is  evaporatt;d. 
K  is  dextrorotatory,  melts  at  210° — 211°,  solidifies  to  a 
ntallinc  mass  and  may  bo  distilled  under  diminished 
■esm'e.  The  long  continued  actiou  of  sodium  amalgam  on 
Balcoholic  solution  is  without  eBect.  When  hydrochloric  acid 
■  is  passed  into  its  uncooled  ethereal  solution,  it  is  converted 
Bd  an  isomeric  form,  which  probably  consists  of  sylvic  acid, 
■dextropimaric  acid  be  heated  to  250°  with  concentrated 
Hiiodic  acid  and  amorphous  phosphorus,  the  hydrocarbon, 
^^3,,  is  formed  as  a  viscous  liquid,  boiling  between  320° — 330°, 
Be  dihj/droeolophcTie,  which  is  obtained  by  the  action  of  sodium 
m  pinyl  chloride  and  is  a  liquid  resembling  cnlnphene  and 
Ding  at  321°,  is  probably  identical  with  this  substance.' 
K*otassium  dextropimaratc,  CjuHj^KOj,  solidifies,  when  its  hot 
nition  is  cooled,  to  a  soap-like  mass,  which  consists  of  very  fine, 
Lble  needles. 

mSodiiim  df-xtrophnarate,  CjoHngNaOo  +  SH^O,  crystallizes  from 
Ker  in  nacreous  plates  and  from  alcohol  in  fine  needles.  It  is 
■cipitated  from  its  solution  by  common  salt  or  an  excess  of 

Ktrnmonium  dextropimaratc  separates  out  in  fine  needles,  when 

B  ethereal  solution  of  the  acid  ts  shaken  up  with  ammonia,  this 

Kig  a  very  characteristic  property. 

WbUver     dexiriypimaratii,     Co^Hjj^gOg,     is     an     amorphous 

Bcipitate,  which  soon  changes  to  a  heavy  powder  consisting 

■small  prisms. 

Hie  calcium,  barium  and  lead  salts  ore  all  precipitates  con- 

■ing  of  needle-shaped  crystals. 

^Sihyl  dexiropimarate,  CjoHosCC^HJO^,  is  formed  by  the  action 

Hethy]  iodide  on  the  silver  salt.     It  crystallizes  from  alcohol 

Bong,  fiat  prisms,  which  melt  at  o2°. 

Kiesctropimaryl  ckliyride,  Cj^H^gOCl,  is  prepared   by  treating 

B  acid  with  phosphorus  pentachloride,  and  forma  small  prisms, 

Kting  at  G4-°— G6°. 

^SiOivopimaric  add  is  more   readily  soluble  in    alcohol   than 

Btropimaric  acid,  and  crystallizes  in  rhombic  pyramids,  which 

RMt  at  140° — 150°.    Its  !u;vorotatiou  is  four  times  as  great  as  the 

'  Mi.nfKoiriur,  Ann.  CT™.  P/iy..  [t]  xH.  UO. 
rTOL.   ni. — PART  V.  II 
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STL  VIC  AND  GTJAICIC  ACIDS. 

i  Pix  gratca  or  Colopkonia  was  used  by  the  German  apothe- 
is  of  the  fifteenth  century.  It  is  obtained  on  the  large  scale, 
^ther  with  oil  of  turpentine,  by  the  distillation  of  turpentine 
lecially  in  the  United  States,  where  this  great  industry  was 
tnmenced  iu  the  last  century.' 

"Jolophony  forms   a  yellow  transparent  or  darker  coloured 

slucent    mass,    which    has    a   conch oidal    fracture,    softens 

|i80°  and  melts  between  90°  and  100°.     When  heated  for  some 

t  with  nitric  acid,  it  yields  terebic  acid,  isophthalic  acid, 

i  trimellithic  acid. 

Ht  is  employed  in  the  manufacture  of  resin  soap  (Vol.  III.  Part 
which  consists  of  the  sodium  salt  of  sylvic  acid  and  the 
LQces  which  occur  with  it.  A  concentrated  solution  of  this 
solves  considerable  quantities  of  colophony,  producing  resin 
I,  which  forms  with  water  a  milky  fluid,  employed  for  sizing 

1  dry  distillation  colophony  yields  the  essence  of  resin  or 
I  oil,  which  has  already  been  frequently  referred  to  and  is 
1  as  a  lubricant.  Sec. 
ffqpaivic  add  is  the  chief  constituent  of  copaiba  resin,  which 
ains  behind  when  the  balsam  is  distilled  with  water,  and 
my  also  be  readily  obtained  from  the  latter  by  agitating  it 
■tinuously  with  ammonium  carbonate  solution  and  then  pre- 
■Itating  with  acetic  acid.     It  forms  large  crystals,  which  are 
lily  soluble  in  alcohol.^ 
piher  copaimte,  CjoHjoAgOj,  ia  obtained  aa  a  crystalline  pre- 
~tate  by  the  addition  of  an  animoniacal  silver  solution  to  the 
fcliolic  solution  of  the  acid. 

tfelacopaivtc  add,  C^Hj^O,,  is  contained  in  maracaibo  balsam, 
I  crystallizes  from  alcohol  in  plates  which  melt  at  205° — 
",*  and  were  until  recently  mistaken  for  gurjunol  (p.  iW). 


GUAIACIC  ACID,  Ca,II„gOj. 

k  9546  Soon  after  the  discovery  of  St.  Domingo,  the  Spaniards 
rved  that  the  natives   employed  the   wood    of    Hujacuin 

^-THlcIdger,  Phn,mtatognonf,  S3. 

f  Sohweinr,  Pmjff.  Ann.  xviL  «83 ;  zxi.  173  ;  Bobd,  ibid,  xiiiii.  35  ;  liii.  3i2  ; 
^%  ibid  xlvi.  aa*  ;  Fllictifiar,  Ja^nll^ur.  Chtm.  1BB7,  727, 
1^  Awi-  t'hem.  Phana.  cxliTJi.  163. 
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(Gnauicjtm  oJlcinaU)  as  a  remedy  for  skin  diseases ;  this  tree  is 
also  found  indigenous  in  all  the  West  Indian  Islands,  and  on  the 
south  coast  of  South  America.  The  wood  aroused  great  itterest 
in  Europe  since  it  was  recommended  as  a  remedy  for  syphilis 
(Morbus  gallicus).  which  was  at  tiiat  period  very  prevalent 
It  was  especially  praised  by  Uh-ich  v.  Hutten,  who  suffered 
from  this  disease,  in  his  treatise  "  Wlrichi  de  Hutlen  £q.  Ik 
Gvaici  pifdvAtia.  rt  jnorbo  gallico  lOxr  unna.  MoTiguntiae  t» 
aedibus  Joannis  SeJuffcr,  mcnse  Aprili,  irdcTregni  vara  quarto 
Anno  1519,"  which  was  translated  in  1533  by  Thomas  Paynel, 
canon  of  Merton  Abbey,  and  published  in  London  1536.^  In  the 
Island  of  St.  Domingo  it  is  collected  from  the  stems  of  the  tree 
as  a  natural  exudation  or  as  the  result  of  incisions  made  in  the 
bark.  In  the  Island  of  Gonave  near  Port-au-Prince  another 
method  ia  used.  A  log  is  supported  in  a  horizontal  position 
above  the  ground  by  two  bars  and  each  end  of  the  log  set  on 
fire,  the  melted  resin  running  from  a  large  incision,  which  has 
previously  been  made  in  the  middle. 

Guaiacum  resin  is  a  brittle,  dark  green  to  brownish-black 
mass,  which  readily  dissolves  in  alcohoL  Oxidising  agents 
such  as  ferric  chloride  or  ozone,  colour  the  solution  a  fine 
blue.  When  submitted  to  dry  diBtillatinn  it  yields  guaiol  or 
tiglio  aldehyde  {Part  II,  p.  410),  guaiacol,  croosol  (Part  IV.  p.  321, 
and  pyroguaiacin,  C,gH,g03,  while  on  heating  with  zinc  dust, 
toluene,  creosol,  metaxylene,  paraxylene,  pseudocunicne  and 
guaiene,  0,jH,j,  are  formed.* 

Guaiacum  resin  contains  a  dibasic  acid,guaiacic  acid  orguiuaca- 
resin  acid,*which  crystallizes  from  dilute  alcohol  in  small  lustrous 
plates  and  from  acetic  acid  in  brittle  needles,  containing  one 
molecule  of  water.  It  melts  with  loss  of  this  at  75° — 80°  and 
gives  a  deep  grass-green  colouration  with  ferric  chloride  in 
alcoholic  solution.  On  fiision  with  caustic  potash,  ptoto- 
catechuic  acid  ia  formed,  while  on  dry  distillation  it  yields 
guaiacol  and  a  smaller  quantity  of  pyroguaiacin. 

Pyrog-iiaiacin^  CigHjgOj,  crystallizes  from  boiling  absolute 
alcohol  in  lustrous,  rhombic  plates,  which  melt  at  180"5°;  it  boils 

"  or  tbe  wood  called  Guniucitm  thnt  haiU'th  the  Frenrhs  Forkra  ami  alse 


liBlpethlhegoiiUiinthe  feeto,  tlios 

aDd  other  liyaenBCB," 
'  B6tKh,  Matialih.  Olum.  i.  61 E 
'  Hlssiwctx,  Avn.  Chan,  Pkarv 

S8S  ;  Hksiwct);  and  linrlli,  ibid.  , 


0,  tha  juiIkj,  Ifliiiiw,  dropsy,  fallyn^  cayll. 
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I  258°  under  a  preaauro  of  80 — 90  mm.  and  forma  a   bine 

HuttoQ  in  sulphuric  acid,  decomposition  taking  place.   Its  vapour 

isity  baa  been  found  to  be  053.     Wlien  it  is  dissolved  in 

solute    ether    and   treated   with   potassium,  the   compound 

LHj^KjOj  separates  out  as  a  white  powder. 

WJHacetylpijroguaiacin,    C,aH,aO(OCO,CHg)2,    is   obtained    by 

sating  pyroguaiacin  with  acetyl  chloride  and  crystallizes  from 

x>bol  in  lustrous  needles,  which  melt  at  122°. 

I  Guaienc,  CjjH,j,  is  formed  when  proguaiacin  is  heated  with 

c  dust.'     It  crystallizes  in  large,  lustrous  plates,  which  show 

l&int  fluorescence,  have  a  faint  but  characteristic  smell,  melt 

[  100° — 101°  and  are  readily  volatile,  forming  a  vapour  which 

B  the  Bp.  gr.  5i,     It  is  oxidized  by  chromium  trioxide  in  acetic 

i  solution  to  guaicnequinonc,  Ci^HmOj,  which  readily  sublimes 

1  lemon-yellow  needles,  melting   at  121° — 122°;   its   vapour 

lesses  a  tolerably  strung  odour. 


POLYTERPENES  (C,oHJn. 

1*547  Caoutchouc  had  long  been  known  to  the  natives  of 
Uth  America  and  India  before  it  was  heard  of  in  Europe.  It 
)ears  to  have  been  first  mentioned  by  Herrera  (1549 — lG2o), 
B  celebrated  Spanish  liistoriau.  who  relates  in  his  account  of 
)  second  voyage  made  by  Columbus,  that  in  Hayti  a  pamo 
B  played  with  balls  made  of  a  gum,  the  description  of  which 
1  with  that  of  caoutchouc.  Torquemadc  then  relates  in 
p  Mffnarquia Indiana,  1015,  that  agum  is  extracted  in  Mexico 

pm  the  sup  of  the  UMquahil  tree  (CusUUoa  elastica).  which  is 

tployed  for  preparing  shoes  and  various  water-tight  articles. 
I  Caoutchouc  however  first  became  known  in  Europe  through 
mdamine,   who   in   173G   described   his    journeys   in   South 
tnerica    to     the     French    Academy,   and    stated     that    the 
iiana    prepare    a    kind    of    gum    from    tlie    sap    of    the 

butcLou  tree,  which  is  employed  for  making  boots  and 
ber-tigbt  articles  and  other  purposes.     This  substance   was 

[Qed  Hh^vii  in  the  province  Esmeroldes,  and  wrapped  in 
lana  leaves  and  used  for  torches,  which  were  two  feet  long 
i  buml  for  twenty-four  hours.     In  France  it  received  the 

'  Wic^ser,  ManaUh.  i.  594 


name  govime  claalique,  from  which  the  term  gumnii  cbutiiMm 
has  been  derived. 

The  trees  which  yield  South  American  caoutchouc  are 
varieties  of  the  species  Hevea  or  Siphonia,  as  it  is  now  usnaily 
termed.  To  the  latter  expression  corresponds  the  Portuguese 
Seringa,  since  the  caoutchouc  was  employed  for  making  syringes. 
{Seringa,  lat.  Sipho). 

The  occurrence  of  caoutchouc  in  India  was  first  observod  by 
Roxburgh,  the  celebrated  botanist,  who,  when  staying  at 
Calcutta  in  1810,  received  a  present  from  Assam  of  a  wide- 
mouthed,  four-sided  bottle  made  of  bnufiboo,  which  was  filled  with 
honey,  and  with  it  the  information  that  the  interior  of  the 
bamboo  case  was  coated  with  the  gum  of  a  tree.  This  interested 
him  more  than  the  honey,  and  to  his  surprise  he  found  that  the 
coating  consisted  of  caoutchouc  He  succeeded  in  finding  the 
tree  from  which  it  was  obtained  and  described  it  in  bis  flora 
Indica  as  f^cus  elastica,  mentioning  that  caoutchouc  was  also 
employed  for  making  candles  and  torches.  Aft^^rthe  annexation 
of  Assam  by  the  English,  the  East  India  Company  oSered  a 
prize  for  further  information  concerning  the  tree,  a  company 
was  formed  for  its  cultivation  and  scieutific  men  named  by  the 
Government  to  examine  the  question.  Griffith  tells  us  that  the 
Indiarubber  tree,  known  to  us  only  as  an  ornamental  shrub, 
exceeds  all  the  trees  of  the  tropical  forest  in  height  and  expanse, 
and  can  be  recognized  ut  a  distance  of  several  English  miles  by 
its  dense  foliage.  One  of  these  gigantic  trees  Lad  a  circum- 
ference of  twenty-four  yards,  or  forty-three  yards  if  the 
supporting  branches  be  included,  these  forming  independent 
roots  and  growing  along  with  the  parent  tree.  Its  height  was 
more  than  thirty-tw»  yards,  and  it  shadeil  a  circle  of  195  yards 
in  circumference.^ 

In  addition  to  these  trees,  caoutchouc  is  also  obtained  from 
other  plants,  which  will  be  subsequently  mentioned,  Itis  widely 
disseminated  throughout  the  vegetable  kingdom,  and,  according 
to  Schleiden,  is  found  in  all  milky  saps,  such  as  those  of  the  various 
speciesof  FicusandPapaver,  so  that  it  is  also  contained  in  opium, 
Cichorium,  Lactuca,  Soncbus,  Asclepias,  Euphorbia,  itc.  It  ia 
disseminated  throughout  the  sap  iu  small  globules,  hke  butter  in 
milk,  and  separates  like  cream  on  standing.  Many  varieties  of 
it  are  met  with  in  commerce. 

'  vfmi.  Ckeif.  PArtri. 
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Para  caoutcJumc  or  Seringa  fina  is  the  best  kind  and  is  ob- 
tained in  the  district  of  the  Lower  Amazon  from  Siphonia 
hrasiliensis,  while  it  is  extracted  on  the  upper  reaches  of  this 
river  and  on  the  Rio  Negro  from  the  sap  of  S.  lutea  et  brevifolia 
and  in  Cayenne  from  that  of  S.  elastica. 

Condamine  relates  that  the  natives  make  clay  moulds  in  the 
form  of  bottles,  shoes,  &c.,  dip  them  in  the  sap  and  then  dry 
them  at  the  fire,  this  being  repeated  until  a  layer  of  the  required 
thickness  has  been  obtained.  The  mould  is  then  broken  or 
softened  by  water  and  removed. 

An  eye-witness  gives  the  following  account  of  the  process 
carried  out  in  the  Para  district : 

"The  Indians  unite  together  generally  in  a  pretty  good 
number,  and  proceed  to  discover  some  spot  in  the  virgin  forest 
where  there  are  rubber  trees.  As  soon  as  they  have  found  such 
a  place,  they  cut  paths  through  the  wood  to  it.  This  is  the  sole 
difficulty  experienced  in  procuring  rubber,  but  it  is  a  great  one, 
as,  owing  to  the  fertility  of  the  soil,  the  vegetation  forms  an 
almost  closed  mass,  and  every  step  must  be  gained  by  the  axe. 
As  soon  as  this  labour  is  accomplished,  they  make  an  incision  in 
the  tree,  at  the  height  of  a  man's  body  from  the  ground,  and 
arrange  rude  bowls  of  clay  which  hold  about  a  tumbler  full, 
stick  the  bowls  to  the  trees  a  little  below  the  incision,  and  collect 
therein  the  milk  running  out ;  such  a  bowl  is  filled  in  about 
three  hours  if  the  tree  be  fruitful.  When  the  first  cutting  ceases 
to  yield,  they  make  a  second  one  some  distance  lower  down, 
and  so  on  until  they  have  exhausted  the  milk  in  the  tree 
which  is  done  by  making  in  all  four  incisions,  all  at  equal' 
distances."  ^ 

Instead  of  the  clay  mounds,  pear-shaped,  spherical,  or  even 
flat  pieces  of  wood  are  employed,  and  the  Indians  of  the  interior 
employ  the  paddles  of  their  canoes.  These  are  covered  with  a 
layer  of  clay  and  then  employed  as  already  described.  The 
rubber  is  then  dried  by  holding  the  mould  in  the  thick  smoke 
emitted  by  burning  heaps  of  Urucari  or  Inaja  nuts,  the  kernels  of 
a  palm  (Attaka  excelsa  et  speciosa),  this  smoke  being  supposed  to 
impart  a  special  quality  to  the  goods.  The  Para  caoutchouc 
comes  into  the  market  in  the  form  of  pockets  or  bottles  of  12  cm. 
diameter  and  5  cm.  thickness,  or  in  round  pieces  of  the  same 
thickness,  and  about  20  cm.  diameter.     Speckled  gum,  which  is 

*  Ilancock,  CaoiUehmic  or  India-Ruhhcr  Manufacturef  London  1857,  p.  154. 
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white  internally,  is  obtained  by  pouring  tbe  sap  on  to*  thick 
earthenware  plates  and  allowing  it  to  dry ;  it  forma  tablets  about 
CO  cms.  square  and  B — 8  cms.  thick.  The  caoutchouc  which 
dries  on  the  incisions  in  the  trees  and  in  the  various  vessels  is 
made  up  into  balls,  which  are  called  negro  licaAs. 

A  quality  which  stands  near  in  value  to  that  from  the  Para 
district  is  Ceara  scrap  from  Manihot  Glazionii,  a  tree  whicli| 
grows  on  the  landward  side  of  Ceara  in  Brazil.  In  order  ta 
obtain  the  sap,  the  lower  part  of  the  stem  is  laid  bare  as  far  u 
the  milk  vessels,  and  tbe  sap  allowed  to  flow  on  to  large  leava 
which  are  spread  upon  the  ground.  Here  it  dries  in  long  threadi 
or  sticks,  and  is  either  sent  into  the  market  in  this  form  or  simply 
made  up  into  balls. 

West  Indian  camitchouc  is  extracted  in  Mexico  and  Central 
America  from  the  Arlol  del  Uli.  which  has  already  been  men* 
tioned.  In  San  Salvador  the  milk  sap  is  mixed  with  water  ai 
allowed  to  stand  until  tbe  caoutchouc  has  separated  as  a  cream' 
the  turbid  water  is  then  drawn  off,  and  this  operation  repeats 
until  it  flows  away  clear.  The  mass  of  caoutchouc  Js  then  treatei 
with  a  bttle  alum  solution,  which  rapidly  causes  it  to  set,  afta 
which  it  is  pressed  and  dried  in  tbe  shade.  The  same  pro 
is  applied  in  Carthagena  and  other  districts,  such  as  the  neigb 
bourhoof]  of  Pernambuco  in  Brazil.where  the  juice  oi  Hancona 
speciosa  is  employed, 

Tliis  variety  of  caoutchouc  occurs  in  commerce  in  lumps  « 
large  blocks  made  up  of  a  number  of  plates  pressed  togetha 
In  Panama  and  Nicaragua  the  sap  of  Ipom-ca  lona  nox, 
added  to  the  milk  sap,  which  is  thus  speedily  coagulated,  tl 
caoutchouc  separating  out  as  a  mass  smelling  like  fresh  cheea 
which  is  then  simply  pressed  and  made  into  tablets. 

East  Indian  caoutchouc  is,  as  already  mentioned,  obtained  (ra 
Ficns  elastica,  a  tree  which  is  now  cultivati'd  inUpper  India,  Lowi 
India,  tbe  Malay  Archipelago,  Angola,  and  Nubia.  Griffith  r 
lates  that  in  Assam  the  roots  are  laid  bare,  incisions  made  ax 
a  hole  dug  out  underneath,  in  which  a  leaf  of  Phryniui 
capitatum,  folded  in  tbe  shape  of  n  basin,  is  laid.  At  tbe  p 
time  incisions  are  made  in  tbe  stem  and  tbe  juice  collected  i 
wooden  vessels;  tlie  caoutchouc  is  then  allowed  to  separat 
heated  with  water  and  finally  well-pressed  and  dried.  It  c 
into  the  market  in  lumps,  wliich  are  made  up  of  dark  and  ligh 
coloured  pieces  kneaded  together, 

Borneo  mmiichcmc.    Mr.  Jiunes  Howison,  an  English  i 
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residing  in  Penang,  is  the  authority  for  the  following  fact,  taken 
from  a  memoir  published  by  him  in  the  year  1798:  "While 
trlcaring  a  way  through  jungle  with  cuttaaaea,  it  was  remarkable 
tbat  a  vine  had  been  divided,  the  milk  of  which,  drj'ing  on 
the  blade  of  the  weapon,  possessed  all  the  properties  of  American 
caoutchouc." '  He  described  the  plant,  to  which  Roxburgh  gave 
the  name  of  Urceola  elastiea.  It  is  found  in  Borneo,  Sumatra, 
and  the  other  Malay  Islands,  and  forms  a  stem  as  thick  as  a 
man's  arm  and  more,  creeping  along  the  ground  to  a  great 
length  and  then  rising  upon  the  highest  trees.  Its  small 
groenish  flowers  have  the  shape  of  a  pitcher  (utcpws),  and  its 
milk-sap,  as  well  as  that  of  several  species  of  Willughbeia, 
wliich  are  also  climbing  plants,  and  like  Urceola  belong  to 
the  family  of  Aporcynaceao,  is  now  used  for  the  extraction  of 
caoutchouc,  for  which  purpose  it  ia  simply  coagulated  by  the 
addition  of  salt  water.  Borneo  caoutchouc  occurs  in  porous 
lumps  or  baits  saturated  with  salt  water.  It  contains  the  methyl 
ether  of  dambosc,  which  baa  recently  been  recognised  aa 
iilenticol  with  inosite,  and  has  been  found  not  to  belong  to  the 
sugar  group  but  to  be  hexhydroxyhesmethylene,  CoHo(OH)(,.* 

Jfrieuii  CaoitlrMuc.  The  whole  of  tropical  Africa  is  pene- 
trated by  a  belt  of  rubber-producing  climbing  plants,  which  are 
used  for  the  extraction  of  caoutchouc.  The  various  species 
of  L-andolphia,  yield  the  rubber  of  the  Gold  coast,  while  Lag03 
rubber  is  obtained  from  Ficus  Vogelii  the  operation  being 
cnrried  out  however  with  so  little  care  that  the  product  is  only 
of  small  value.  Madagascar  and  Alozanibique,  on  the  other 
hand,  yield  a  product  which  stands  next  to  the  Para  variety  in 
value.  It  is  obtained  from  VaAea  madagnecaritnais  el  ffitmmi- 
/cm,  climbing  shruba  or  trees,  which  are  now  cultivated  ia 
Java,  by  coagulation  of  the  milk  sap  with  salt  water,  or  by 
simple  drying.  This,  as  has  been  previously  mentioned,  con- 
tains matezodamboso,  a  substance  closely  related  to  inosite. 
It  occurs  Ju  commerce  in  the  form  of  balls  or  lumps,  the  best 
variety  being  reddish  coloured,  while  the  inferior  qualities  are 
black. 

254S  The  caoutchouc  of  commerce  contains,  according  to  its 
source,  various  admixtures,  such  as  albuminoids,  coloured  sub- 
stances, resin,  mineral  matter,  &c.  In  order  to  purify  it,  it  is 
repeatedly   extracted  with  hot  water,  alcohol   and   ether,  the 
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roaidvie  dissolved  in  chloroform  and  the  clear  solutioQ  pre- 
cipitated with  alcohol.  It  ia  thus  obtained  as  a  colourless 
mass,  resembling  gum  arabic'  Faraday,  who  eianiined 
specimen  of  sap  which  Hancock  had  received  from  South 
Mexico  in  a  sealed  bottle,  found  in  it  31"7  per  cent,  of  caoutchouc, 
which  he  obtained  pure  by  distilling  the  liquid  with  water,  re- 
peatedly shaking  the  separated  cream  with  water  containing 
hydrochloric  aoid,  and  then  drying  it  on  a  porous  plate.  He 
thus  obtained  a  colourless,  opaque,  elastic  film,  which,  after  tho 
removal  of  all  water,  became  transparent  and  showed  all  the 
properties  of  commercial  caoutchouc  Noes  von  Esenbeck  nnj 
Marquart  allowed  the  liquid  exuding  from  Fiats  relii/iosa  Uy  Tun- 
into  ether  and  thus  obtained  a  syrup,  which  on  the  addition  of 
more  ether  deposited  a  sediment.  The  clear  liquid  decanted 
from  this,  left  on  evaporation  a  colourless,  elastic  mass,  which 
still  contained  wax,  this  being  however  removeil  by  boiling  with 
alcohol," 

According  to  the  analyses  of  Faraday  and  Payen,  caoutchouo 
contains  seven  atoms  of  hydrogen  to  every  four  atoms  of  carbon. 
G.  Williams  however  showed  that  it  follows  from  the  i 
position  of  ila  distillation -products  that  it  is  polymeric  with 
oil  of  turpentine,  and  Bouchardat  arrived  at  the  same  con- 
clusion, which  was  confirmed  by  Adriani'a  analysis  of  purified 
caoutchouc.  It  is  however  very  difficult  to  obtain  a  specimen 
of  caoutchouc  entirely  free  from  oxygeu  (Gladstone  and 
Hibbert).^ 

Caoutchouc  has  a  faint  but  very  characteristic  smell ;  at  tho 
ordinary  temperature  it  is  soft,  very  elastic  and  tough ;  freshly 
cut  surfaces  are  adhesive  and  may  be  firmly  welded  together,  s 
property  which  was  foraierly  made  use  of  in  tlie  laboratory  for 
the  preparation  of  tubes,  while  below  0°  it  becomes  liard  and  le» 
pliable  and  elastic.  It  is  tolerably  hygroscopic  and  swells  up  ami 
becomes  adhesive  in  boiling  water,  this  also  taking  place,  as  is 
well  known,  when  it  is  chewed  for  a  considerable  lengtli  of  time, 
hut  it  regains  its  original  properties  after  di7ing.  It  also  absorbs 
alcohol  and  therefore  swells  up  in  this  liquid  more  readily  whea 
the  mixture  is  warmed.  When  well  dried,  it  dissolves  in  ether, 
chloroform,  benzene,  oil  of  turpentine,  oil  of  lavender,  fused. 
naphthalene  and  other  hydrocarbons,  as  well  as  in  carbon. 
disulphide,  its  solubility  in  the  latter  being  very  much  increased. 
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ly  the  addition  of  8  per  cent  of  absolute  alcohol.'  It  is  a  non- 
snductor  of  electricity  and  becomes  strongly  electrified  when 
abbed  (Farad-iy).  Exposed  to  the  light  it  absorbs  oxygen  fiom 
le  air  and  becomes  brittle.'  Spiller  found  in  one  case  that  the 
a  caoutchouc  layer  on  the  waterproof  material  employed  for 
had  gradually  changed  into  a  resin  which  resembled 
lelloc,  was  insoluble  in  alcohol  and  had  the  empirical  formula, 
jjHijOa.'  Caoutchouc  stoppers,  tubes,  etc.,  should  therefore  be 
served  in  well  closed  vessels  in  the  dark  ;  if  they  become 
I  their  pliability  may  be  restored  by  exposing  them  first  to 
e  vapour  of  carbon  bisulphide  and  then  to  that  of  petroleum.* 
'a  sheet  of  paper  be  covered  with  a  solution  of  caoutchouc  in 
le,  and  the  layer  thus  obtained  espostd  to  the  light  under 
pliotographic  negative  and  then  transferred  to  a  lithographic 
one,  printer's  ink  will  only  be  taken  up  by  the  portions  covered 
/  the  dark  parts  uf  the  negative.  Caoutchouc  loses  its  tough- 
ess  and  elasticity  when  it  is  allowed  to  remain  in  contact  wiih 
lis  or  oils. 

Gladstone  and  Hibbert  have  determined  the  speci6c  refraction 
f  caoutchouc,  and  conclude  that  the  group  C,gHjg  contains  three 
table  Unkings  and  is  an  open  chain.  They  have  further  found 
ni  pure  caoutchouc  does  not  melt  in  absence  of  air  even  at 
[H)*,and  that  its  solution  in  toluene  retains  its  optical  properties 
i  this  temperature.  An  ordinary  specimen,  however,  commences 
'  melt  at  about  120°  and  remains  soft  and  adhesive  after 
loling,  but  becomes  hard  again  when  spread  out  in  thin  layers. 
'.  on  the  other  hand  it  be  heated  to  200°  it  passes  on  cooling 
ito  a  slimy  mass,  which  does  not  become  hard.  On  dry  di.s- 
ition  it  yields  isoprene,  CjHj,,  dipentene,  C,BH,a  (p.  455),  and 
jveene,  C^H^  (p.  480).^ 

Isoprene  is  a  liquid,  which  boils  at  37°,*  and  is  probably  identical 
ith  valerylene.  It  is  converted  on  heating,  as  alrea^ly  men- 
loned,  into  dipeutene.  If  it  be  repeatedly  agitated  with 
sncentrated  hydrochloric  acid  throughout  a  considerable  period, 
luted  with  water  and  distilled,  the  compounds,  CjHgCl  and 
pgHjoClj,  pass  over  and  a  solid  substance  remains,  which  after 
Btraction  with  boiling  water  still  contains  I'T  per  cent,  of 
blorine,  but  iu  other  respects  possesses  the  properties  and  com- 

'  Payon,  Jakrcaber.  Ch/im.  18S2,  638. 

'  Adriani,  loc.  ci<.  ;  Miller,  Journ,.  Ckmn.  Sue.  [2]  iii.  173. 

»  Ibid.  [2J  iii  44. 

*  Hemnel,  Sir.  Deutnh.  Chem.  Qfs.  xv.  B14. 

»  Willikma,  Jt/um.  Chtm.  Sec.  [1]  xv.  110. 


position  of  caoutohouc.^  If  chlorine  be  passed  into  a.  solution  of 
caoutchouc  ia  cliloroform,  the  compound,  Cj|,H,,Cij.  is  formeil 
which  remains  on  evaporation  in  yellow  scales.  Bromine  tirst 
])roJuces  tho  compound,  C,uH,uBr^,  which  on  further  action 
is  converted  witli  evolution  of  hydrobromic  acid  into  « 
conapound  CjoH^Btj,  which  ia  precipitated  by  ether  iu  whit« 
Hakes  (Gladstone  and  Hibbert). 

3549  Caoutchouc  finds  numerous  applications  and  is  of  the 
utmost  value  to  the  chemist,  Liebig  says  in  hJa  Letters  oa 
Chemistry : 

"  If  it  be  attempted  to  describe  the  progress  and  development 
of  modern  chemistry,  a  eulogy  of  the  materials  and  tools  which 
are  helpful  to  thechemist  in  his  work  cannot  be  omitted.  Without 
glass,  cork,  platinum  and  caoutchouc,  we  should  probably  not  have 
made  nearly  such  great  advances.  ,  .  . 

"By  means  of  cork  we  unite  wide  with  narrow  openings  and 
by  means  of  cork  and  caoutchouc  together  we  are  enabled  to 
construct  the  most  complicated  glass  apparatus  without  the 
aid  of  the  mechanic,  or  of  screws  and  taps.  .  .  . 

"Without  cork  and  caoutchouc  we  should  be  dependent  on 
the  mechanic  in  al!  our  work.  Without  caoutchouc  alone, 
apparatus  would  be  more  costly  and  more  fragile;  the  chief 
advantage  granted  by  both  lies  however  in  the  saving  of 
invaluable  time." 

After  Condamine  had  made  the  scientific  world  acquainted 
with  caoutchouc,  the  French  Academy  received  further  in- 
formation concerning  it  from  Fresneau  in  1751,  and  from 
Macquer  in  1768.  The  latter  mentioned  in  his  account  the 
fact  that  small  tubes  might  he  made  by  spreading  a  solution 
of  caoutchonc  in  ether  over  suitable  moulds.  It  was  however 
at  first  used  entirely  for  rubbing  out  pencil  marks  and  thence 
received  the  name  of  India-rubber  in  this  country.  Priestley, 
in  the  preface  to  "A  Familiar  Introduction  to  the  Theory 
and  Practise  of  Perspective,"  1770,  says,  "I  have  since  the 
printing  of  this  work  seen  a  substance  which  is  excellently 
adapted  for  expunging  pencil  marks.  It  is  sold  by  Mr.  Niurne, 
opposite  the  Royal  Exchange,  who  asked  three  shillinga  for  half 
a  square  inch  of  it,  but  assured  me  that  it  would  last  for  several 
years," 

Hancock  states  that  one  ounce  of  bottle  caoutchouc  cost  a 
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Binea,,  but  in  spite  of  this  high  price  he  divined  that  it  might 
B  employed  for  more  important  purposes  than  rubbing  out 
■nicil  marks,  and  in  1820  he  cut  out  rings  and  bands  of  it 
Biich  were  used  for  fastening  gloves,  and  as  garters,  braces,  etc. 
B  this  way  he  obtained  much  waste  which  he  could  not  make 
Be  of,  this  being  also  the  case  with  the  irregular  masses 
Bcurring  in  commerce.  After  long-continued  experiments  he 
Bcceeded  in  finding  a  method  by  means  of  which  caoutchouc  of 
Very  description  can  be  convert43d  into  completely  homogeneous 
Bd  regular  masses,  from  which  blocks,  tablets,  &c.,  may  bo 
Bepared,  and  the  wished-for  articles  cut  out  of  these.  The 
■ftchine  employed  ibr  this  purpose  he  called  a  masticator. 

■  About  this  period,  Macintosh,  chiefly  with  the  view  to  the 
Boduction  of  ammonia  to  be  employed  in  the  manufacture  of 
■dbear  (Pt,  IV.  p.  44),  entered  into  a  contract  to  receive  for  fi 
Krm  of  years  the  tar  and  ammoniacal  water  produced  at  the 
Hasgow  Gas  Works.  After  the  separation  of  the  ammonia  in 
Be  conversion  of  the  tar  into  pitch,  to  suit  the  purposes  of  con- 
Bmers,  the  oil  termed  naphtha  is  produced  ;  and  the  thought 
ftcurred  to  him  of  its  being  possible  to  render  this  also  useful, 
Knn  its  powers  as  a  solvent  of  caoutchouc,  or  India-rubber. 
Mjf  exposure  to  the  action  of  the  volatile  oil  termed  naphtha, 
Htained  from  the  coal  tar,  he  converted  this  substance  into  a 
^nterproof  varnish,  the  thickness  and  consistency  of  which  he 
Bold  vary  according  to  the  quantity  of  naphtha  which  he 
Bt ployed  in  the  process.'  He  aubseqiiently  developed  the 
Brther  technical  applications  of  caoutchouc  in  conjunction  with 
Hancock,  and  the  latter  finally  became  a  partner  in  the  well- 
KnowD  firm  of  (jharles  Macintosh  and  Co.,  which  transferred  its 
Borks  to  Manchester. 

I  The  caoutchouc  of  commerce  contains  various  mechanical 
■dmixtures.  It  is  purified  by  first  softening  it  in  hot  water,  and 
Ken  cut  up  into  small  pieces  by  a  rapidly  rotating  circular  knife, 
Kept  cold  by  a  stream  of  water.  These  are  then  passed  between 
Billers,  also  cooled  by  water,  and  the  broad  ragged  masses  thus 
wttained  dried.  In  order  to  convert  these  into  a  homogeneous 
■pass,  the  masticator,  also  called  the  kneader  or  wolf,  is  employed. 
Hi  consists  of  a  strong,  fluted  iron  cylinder,  in  which  a  thick 
Booden  cylinder,  studded  with  teeth,  revolves,  which  kneads  the 
fcibbor  very  effectually,  and  thereby  beats  it  so  much  tliat  a  stream 

■  ■  llaijcock  foe,  nl.     IVdnce  v.  ^| 
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of  cold  water  lias  to  be  kept  running  on  to  it,  the  temperature  of 
the  mass  rising  to  70°  when  this  was  not  used  (Hancock).  This 
machine  has  now  been  replaced  by  two  rollers,  which  can  be 
brought  within  60-30  ram.  of  each  other,  and  are  heated  by 
steam,  a  coherent  leaf  of  rubber  being  obtained,  which  is  crushed 
up  and  again  rolled  until  the  mass  lias  become  perfectly  hotuo- 
geneous,  after  which  it  is  pressed  in  blocks.  In  order  to  colour  the 
rubber  black,  lampblack  from  pine-wood  is  added,  while  a  red 
colour  is  obtained  by  the  addition  of  precipitated  antimony 
sulphide,  and  a  white  by  zinc  white. 

The  blocks  thus  obtained  are  tLen  cut  or  rolled  into  plates 
which  are  then  worked  up  into  tubes,  cylinders,  threads  for 
elastic  material,  &c.  Very  thin  sheets  are  prepared  by  moisten-' 
iug  caoutchouc  with  solvent  naphtha  or  carbon  bisulphide,  aud 
spreading  the  resulting  paate  on  a  ilat  surface. 

The  natives  of  Meiico  and  Brazil  were  acquainted  with  the 
method  of  making  articles  water  proof  by  means  of  the  milk  sap 
of  the  caoutchouc  tree,  A  process  for  this  purpose  was  patented 
in  1791  by  Peal,  who  proposed  to  employ  oil  of  turpentine  aa  the 
solvent,  but  this  method  only  became  of  practical  importance  in 
the  hands  of  Macintosh.  In  order  to  prepare  such  materials, 
caoutchouc  is  mixed  with  sufficient  naphtha  or  oil  of  turpentine 
to  produce  a  thick  varnish,  with  which  the  article  in  question  is 
smeared.  It  is  then  laid  on  another  piece  covered  with  a  tliiner 
layer,  and  finally  passed  between  rollers.  Thicker  materiala  aro 
also  made  by  placing  a  thin  sheet  of  caoutchouc  between  two 
pieces  of  the  stuff,  while  a  thinner  article  is  procured  by  simply 
laying  a  thin  sheet  on  the  material  and  passing  the  whola 
between  heated  rollers. 

Liidersdorf  of  Berlin  found  in  1832  that  when  caoutchouc  la' 
mixed  with  sulphur,  it  loses  its  adhesiveness,  and  in  1839  Good-* 
year  took  out  a  patent  in  America  for  sulphuretted  caoutchouc, 
the  manufacture  not  being  further  described.  la  1842  however 
he  brought  into  the  market  rubber  shoes  which  retained  their  ela»-. 
ticity  even  in  the  cold.  The  action  of  sulphur  on  caoutchouc  waa 
investigated  at  about  this  time  by  Brockedon  and  Hancock,  the 
latter  of  whom  found  that  caoutchouc  absorbs  fused  sulphur 
without  being  altered  to  any  great  extent. 

If,  however,  the  temperature  be  raised  above  the  meltinif 
point,  caoutchouc  acquires  new  and  very  important  properties. 
Following  a  suggestion  of  his  friend  Brockedon,  Hancock  termed 
this  new  process  vulcanization.     The  name  "  owes  itft  derivatiMl 
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to  the  Vulcan  of  mythology,  as  in  some  degree  representing  the 
employment  of  sulphur  and  heat,  with  which  that  mythological 
personage  was  supposed  to  be  familiar." 

According  to  Payen,  vulcanization  takes  place  at  132° — 140'' 
in  a  few  minutes.  India-rubber  cuttings  are  usually  mixed  with 
7-10  per  cent,  of  sulphur,  and  the  whole  repeatedly  rolled  out 
and  then  heated  to  140**— 150°. 

Farkes  has  introduced  a  process  by  which  purified  india-rubber 
or  articles  made  from  it  ai*e  vulcanized  in  a  cold  mixture  of 
100  parts  of  carbon  disulphide  and  2*5  parts  of  chloride  of 
sulphur,  and  ai-e  then  simply  washed  with  lukewarm  water  and 
dried.  Thick  articles  must  be  repeatedly  dipped  into  the 
solution,  while  it  is  applied  to  waterproof  fabrics  by  means  of  a 
sponge.  An  excellent  method,  which  has  been  proposed  by 
Gerard,  consists  in  soaking  the  caoutchouc  for  some  hours  in  a 
solution  of  potassium  pentasulphide  of  sp.  gr.  1*25  heated  to 
140°,  after  which  it  is  washed  and  dried. 

Vulcanized  india-rubber  has  a  grey  colour,  and  is  not 
adhesive.  It  remains  very  elastic  and  pliable  even  in  the  cold, 
and  only  swells  up,  without  dissolving,  in  the  solvents  of 
ordinary  caoutchouc.  It  contains  1 — 2  per  cent,  of  sulphur 
chemically  combined ;  the  remainder  is  simply  mechanically 
mixed  with  the  indiarubber  and  can  be  extracted  by  boiling 
with  caustic  soda,  a  process  which  prevents  vulcanized  india- 
rubber  from  becoming  hard  and  brittle.  According  to  Hancock, 
it  also  becomes  brittle  when  too  much  sulphur  or  too  great  a 
heat  has  been  employed  in  its  manufacture.  A  new  industry, 
that  of  vulcanite  or  ebonite,  was  founded  upon  this  property  by 
Goodyear  in  1853.  When  caoutchouc  is  heated  to  150°  with  half 
its  weight  of  sulphur,  a  plastic  mass  is  obtained,  which  on  cooling 
becomes  as  hard  and  tough  as  horn  and  can  be  worked  in  the  same 
way  as  the  latter.  Ebonite  forms  an  excellent  isolator  for  electrical 
apparatus  and  becomes  strongly  electrified  when  rubbed. 

The  applications  of  vulcanized  indiarubber  are  exceedingly 
numerous.  It  is  employed,  for  example,  in  making  elastic  ma- 
terials, surgical  instruments,  travelling  bags,  door-mats,  shoes, 
macintoshes,  life-boats,  diving  dresses,  tires  for  wheels,  tubes 
of  all  kinds,  &c. 

Vulcanite  is  chiefly  used  for  making  combs,  penholders,  knife 
handles,  surgical  and  musical,  instruments,  silver-baths  for 
photography,  cells  for  galvanic  batteries,  plates  for  electrical 
machines,  casts  of  art  objects,  &c. 
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In  the  year  188G,  0265  tons  (about  10  tnilliia  kilus.)  of 
caoutchouc,  worth  £2,202,7-t6,  were  imported  int.*  Eugland. 
Of  this  5*70  tons,  valueil  at  £1,281,490.  were  exported  chiefly 
to  Germany,  Russia,  and  United  the  States  of  America.^ 

2550  G-nttayerclui  occurs  in  the  milksap  of  Isojtandra  ChUla.  a 
lofty  tree,  which  grows  on  the  Malay  peninsula,  as  well  as  on 
Sumatra,  Borneo  and  other  islands  of  the  Malay  archipelago,  and 
is  called  percha  by  the  natives,  giitta  being  Malay  name  for  gum. 
Sticks,  riding  whips,  and  other  small  articles  of  a  similat  nature, 
made  of  this  substance,  were  brought  to  Europe  iu  the  seven- 
teenth century  as  curiosities,  but  they  excited  no  special  curiosity. 
Dr.  Montgomery,  living  at  Singapore,  was  the  first  in  1842  to  draw 
attention  to  the  valuable  properties  of  this  substance,  and 
specimeus  were  brought  to  England  during  the  following  year  by 
Jozo  d'Almeida  and  exhibited  at  meetings  of  the  Boyat  Asiatic 
Society,  Its  value  was  quickly  recognised;  two  hundredweights 
of  it  were  shipped  to  England  iu  1844,  while  the  amount 
imported  during  1880  amounted  to  65,850  cwt.  (3,345,484  kilos.). 
worth  £527,872." 

In  order  to  obtain  guttapercha,  the  trees  were  formerly 
simply  felled,  incisions  made  in  the  bark  and  the  sap  collected. 
At  present  the  trees  are  tapped  and  the  guttapercha,  which 
separates  from  the  sap  on  standing  or  heating,  kneaded 
thoroughly  with  the  hands,  after  which  it  is  made  into  blocks 
and  dried.  Guttapercha  also  occurs  in  the  saps  of  some  others 
trees,  which,  like  Isonandra  belong  to  the  Sapolacece.  Especially 
rich  in  it  is  Soma  Parldi,  a  tree  very  widely  distributed  over 
equatorial  Africa,  and  whose  fruits,  allied  to  shea-butter  (Part  L 
p.  678)  yield  galam-butter.  This  discuvory  of  a  new  source  of 
guttapercha  is  of  the  highest  importance,  because  the  Malays 
treat  their  trees  in  so  barbarous  a  manner  that  they  will  soon 
become  extinct.'  The  guttapercha  of  trade  is  a  reddish,  marbled 
mass,  with  which  sand,  bits  of  wood,  portions  of  bark,  &c.  are 
incorporated.  It  is  purified  on  the  large  scale  by  being  cut  up  | 
into  fine  shavings,  thoroughly  mashed  and  then  formed  into 
blocks  by  kneading.  It  may  be  obtained  perfectly  pure  and 
colourless  by  boiling  out  with  alcohol,  dissolving  the  residue  in 
chloroform  or  hot  benzene,  if  necessary  decolorizing  the  solution 
with  animal  charcoal,  and  then  precipitating  with  alcohol.    Its 

'  WnlsDn  Sniitli,  Joxm,  Soe.  Ckem.  lad.  ri.  706. 

'  Spoti's  Kir.t/f.loft.  Irt.ia. 

'  Hccktl  aud  SclikgdtuJiauffcn,  Cmjipl.  Iknd.  c  I23S  ;  cL  lOCO. 
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oompositioii  has  been  determined  by  Hofmann,^  Baumbauer,' 
Adrian!.^  It  dissolves  in  all  the  solvents  of  indiarubber.*  At 
the  ordinary  temperature  it  is  hard,  tough,  and  only  slightly 
elastic,  but  becomes  pliable  at  25^  and  gradually  softens  on 
heating,  being  so  plastic  at  60''  that  it  may  be  pressed  into  any 
shape  or  drawn  out  into  threads  or  bands,  and  becoming  adhesive 
at  lOO."*  It  swells  up  to  some  extent  in  boiling  water  and  may 
then  be  drawn  out  into  threads,  having  thus  taken  up  5 — 6 
per  cent,  of  water,  which  is  only  gradually  lost  on  exposure  to  the 
air.  At  about  150''  it  becomes  liquid  and  decomposes  at  a 
higher  temperature,  yielding  the  same  products  as  caoutchouc 
(Williams).  Like  the  latter,  it  absorbs  oxygen  in  the  sunlight, 
becoming  brittle,  and  is  also  quickly  acted  upon  by  ozone. 
It  may  be  preserved  in  the  dark  or  under  water,  especially  sea- 
water,  without  undergoing  any  alteration. 

The  guttapercha  industry,  like  that  of  indiarubber,  was 
founded  by  Hancock  and  Goodyear,  who  noticed  that  it  too 
is  rendered  unchangeable  in  air  or  sun-light  by  the  process 
of  vulcanization,  which  also  deprives  it  of  the  property  of 
softening  when  heated.  Guttapercha  is  employed  for  almost 
innumerable  purposes,  since  it  becomes  plastic  when  heated  and 
retains  the  form  imparted  to  it  on  cooling ;  it  is  not  attacked  by 
alkalis  and  acids,  including  even  hydrofluoric  acid,*  nor  is  it 
surpassed  by  any  other  substance  as  a  non-conductor  of 
electricity.  It  possesses  moreover,  as  a  conductor  of  sound 
waves,  remarkable  accoustical  properties. 

The  addition  of  more  sulphur  imparts  to  guttapercha  the 
properties  of  ebonite,  and  hence  it  is  employed  for  similar  pur- 
poses. According  to  Macintosh,  it  is  also  hardened  by  the  action 
of  concentrated  sulphuric  acid,  after  which  treatment  it  must  bo 
very  thoroughly  washed  with  water.  It  is  frequently  mixed  in 
various  proportions  with  caoutchouc  in  order  to  increase  its 
elasticity. 

Bleached  guttapercha  serves  as  a  filling  for  teeth,  and  is 
used  in  the  preparation  of  sets  of  artificial  teeth.  It  is  also 
employed  for  surgical  purposes  as  guttapercha  paper  {Gutta 
lamcllata),  while  a  solution  of  guttapercha  in  chloroform,  which 
is  known  as  traumaticin,  finds  application  as  a  substitute  for 
collodion. 

*  Ann,  Chcm,  Pkamu  cxv.  297.  *  Joum,  Prakt.  Chan,  Ixxviii.  277» 

•  Jahresber,  Chcin.  1860,  96.  «  Paycu,  ibuL  1852,  637. 

'  Stiideler,  Ann,  Chcm,  Pharfn,  Ixxxvii.  137. 
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2551  Balata  is  obtaiDed  from  the  sap  of  Mimusops  Batata,  a 
tree  indigenous  in  Guiana  and  Brazil.  The  commercial  product 
forms  a  leathery  mass  and  contains  oxygen.  The  pure  com- 
pound isolated  from  this  is  isomeric  with  caoutchouc  and  gutta- 
percha/ and  is  moreover  elastic  like  the  former  and  becomes 
plastic  like  the  latter  on  heating.  It  dissolves  in  the  same 
solvents  as  its  isomerides  and  can  also  be  vulcanized. 

It  was  formerly  employed  for  coating  telegraph  wires,  for 
isolators,  surgical  instruments,  &c.,  but  is  now  used  in  the 
United  States  as  "  chewing  gum,"  fifty  tons  per  annum  being 
consumed  for  this  purpose.  Its  production  has  recently  decreased, 
because  the  tree,  which  grows  in  extremely  unhealthy  districts, 
is  no  longer  cultivated  and  is  gradually  dying  out.* 

HelenUe  was  found  among  the  earth  thrown  up  from  one  of 
the  shafts  at  the  Bopa  petroleum  works.  It  occurs  in  thin 
laminae,  10 — 15  cm.  long,  and  4 — 5  cm.  wide,  which,  after 
treatment  with  ether  to  remove  liquid  hydrocarbons,  are  white 
and  faintly  translucent,  becoming  elastic  when  immersed  in 
water.  On  heating  it  gives  off  vapours  having  the  smell  of 
those  of  Para-rubber.  It  is  soluble  in  the  same  solvents  as  india- 
rubber,  and  can  also  be  vulcanized,  so  that  it  appears  to  be  a 
fossil  iiidia-rubber.3 

Coorongitc  is  the  name  given  to  a  rubber-like  mass,  which  was 
discovered  in  1866  in  Coorong,  in  South  Australia,  where  it 
occurs  in  tolerably  thick  layers,  lying  on  the  sand.  Nothing  is 
definitely  known  as  to  its  origin,  but  it  is  probably  a  fossil  resin. 

When  submitted  to  dry  distillation  it  yields  about  82  per  cent, 
of  liquid  and  gaseous  hydrocarbons.'* 

Dammar  Hesin  is  derived  from  the  Amboyna  pine,  Daminara 
orientallSy  which  grows  in  the  same  countries  as  the  guttapercha 
tree.  The  natives  employ  it  as  incense  and  for  candles,  which 
are  made  by  enveloping  the  powder  with  palm  leaves  or  filling 
it  into  pines  of  bamboo.  In  this  country  it  is  used  for  varnishes 
and  lacquers.  It  contains  a  number  of  oxygenated  compounds, 
accompanied  by  dammaryl  (C^oHig),  which  may  be  isolated  by 
extracting  the  resin  with  hot  alcohol,  treating  tho  residue  with 
ether,  concentrating  this  solution  and  pouring  it  into  water.     It 

^  Sperlich,  Jahrcsher.  Chem.  1869,  78P. 
*  Spon's  Encychp.  1635. 

3  Nawratil,  Bcr.  DciUach.  Chem.  Ckjt.  xvi.  2312. 

^  Jahresher.   Chem.   1872,   1147;    Heiiizcrling,   Kautschiik-   nnd  OtUtapercha- 
waaren. 
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is  thus  obtained  as  a  lustrous  amorphous  powder,  which  melts 
at  190*  and  absorbs  oxygen  from  the  air.* 

FickUlite  occurs  in  a  peat  bed  near  Bedmitz  in  the  Fichtel- 
gebirge,  and  is  also  found  in  fossil  pines  in  the  form  of  scales 
or  flat  needles;  it  has  also  been  met  with  in  a  peat-bog  at 
Franzenbad  and  in  Denmark.  It  crystallizes  from  alcohol  in 
monoclinic  tablets,  which  melt  at  46°  and  distil  above  320** 
without  decomposition.* 

JECariite,  which  occurs  in  deposits  of  brown  coal,  is  very  similar 
to  fichtelite,  but  melts  at  74°.* 

A  number  of  other  fossil  polyterpenes  are  also  known. 

*  Dnlk,  Joum.  PrakL  CJiem.  xlv.  36, 

■  Bromeis,  Ann,  Chen,  Pharm.  zxzyli.  304 ;  Steen strap  anj  Forchkammer, 
ibid,  xlL  42  ;  Qarke,  ibid.  ciii.  326. 

*  Haidinger,  Pogg,  Ann.  liv.  261 ;  Schrotter,  U>id.  lix.  43. 
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Absutthol,  475 

Aoetamidopentametliylbenzene,  344 
Acetmesidide,  117 
Acetobenzalacetic  acid,  860 
a-Acetocinnamic  acid,  360 
Acetocinnamone,  336 
Acetophenone-acetone,  35S 
Acetophenone-acetoaecarbozylic    acid, 

885 
Acetophenone-acetoxime,  57,  358 
AcetophenoDe  alcohol,  61 
Acetophenonecarboxylic  acid,  149 
Acetophenonephenylhydrazine,  57 
Acetophenonesnlphonic  acid,  59 
Acetorthamido-acetophenone,  58,  59 
AcetorthoaniidopheDylacetic  acid,  22 
Acetozindol,  22 
a-Acetpseudocnmide,  119 
Acetylaniline,  58 
Acetylbenzol  alcohol,  61 
Acetylbromisatic  acid,  86 
Acetylbromopsendo-isatin,  86 
Acetylcomnaric  acid,  240 
Acetyldioxindol,  54 
Acetylengenol,  199 
Acetylferulic  acid,  251 
Acetylhydridioic  acid,  54 
Acetylhydromethylketol,  268 
Acetylindol,  39 
Acetyliodobenzene,  57 
Ace^lisatic  acid,  86 
Aoetylisofenilic  acid,  251 
Acetylmethylketol,  372 
Acetylorthamidomandelic  acid,  54 
Acetylparacoumaric,  248 
Acetylparamethylisatic  acid,  91 
Ace^lparamethylpseudo-isatin,  91 
Acetylphenol,  59 
Aoetylpseado-iflatin,  85 
Aoe^ltolylparamethylimeiatin,  89 
Aoetylumbelliferon,  254 
Acid  barium  trimesate,  189 


Acid  calcium  hydroxytrimesate,  142 

Acid  methyl  camphorate,  444 

Acid  sodium  cinnamate,  215 

Acid  sodium  trimesate,  139 

Acide  famiohenzoilique,  43 

Acids,  CjH5C4H4.CO,H,  369 

Acids  of  the  composition,  CeH0C4Hg 

CO2H,  366 
Acids  of  the  formula  C,,H]0O,,  383 
Acids  of  the  formula  C„H,40^  389 
Acids  of  the  formula  C^HsoO},  480 
Addition  products  of  camphor,  439 
iEsculetin,  256 
.£seulin,  258 
African  caoutchouc,  489 
Aimethylhomophthalimide,  151 
Alantol,  474 

Alcohols  of  the  formula  C„H,n.eO,  898 
Alcohols  of  the  formula  CoHjn.gO,  402 
Aldehyde  camphor,  439 
Aldehydo-ahydroxyisophthalic     acid, 

141 
Aldehydo-f'-hydroxyisophthalic     acid, 

141 
Allyleugenol,  199 
AUylenephenvl,  196 
Allyllsopropylbonzene,  389 
Allylphenol,  196 
AUylresorcinol  methyl  ether,  199 
AUyltoluene,  314 
Alphahomoprotocatechuic  acid,  25 
Alphahomovaniilic  acid,  25 
Alphahomoveratric  acid,  26 
Alphatoluic  acid,  11 
Alphatoluylformic  acid,  188 
Aluminium  mellitate,  379 
Amenylbenzene,  354 
Amidocamphor,  437 
Amidocarbostyril,  230 
7*Amidocarbostynl,  225 
Amidocetylbenzene,  397 
Amidodnnamic  acids,  220 
Amidocoumarin,  246 
Amidocomone,  157 
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a- Amidohydratropic  acid,  1 76 
Amidohydrocarlxityril,  169 
Amidomellitiminic  acid,  380 
Amidomcsitol,  114 
Amidomositylene,  117 
o-Amidomesitylenic  acid,  128 
/3-Amidomesitylenic  acid,  128 
Amidometa-isocymene,  303 
Amidomethylethyl  benzene,  145 
Amidomethylkctol,  267 
Amido-i9-methylambelliferon,  333 
Amido-oxindol,  74 
Amidopentamethylbenzcne,  344 
Amidophellandrenc,  469 
Amid  opheny  lace  tic  acids,  19 
Amidopinene,  415 
Auiidopipitzalioic  acid,  398 
Amidopropiophenone,  161 
Amido-a-pseudocumeuol,  115 
Amidoresacetophenone,  60 
a- Amido-nvitic  acid,  185 
/3-Amido-uvitic  acid,  135 
Ainidothymol,  300 

Amidotrimethylbenzenes,  117 

Amidotyrosine,  183 

Amidoxindol,  92 

Ammonium  dcxtropimarate,  481 

Ammonium  nitrosodioxindol,  54 

Amygdalio  acid,  51 

Amygdalin,  49,  51 

AmyiAmidobenzene,  352 

Amylbenzene,  351 

Amylbenzoic  acid,  383 

Amyleugenol,  199 

Amylone,  464 

Amylphenol,  352 

Amvltoluenes,    CHa-C'el^-  03115(0113)2, 
3S2 

Amvlxylene,  394 

Anclropogon,  471 

Anethol,  196,  200,  201 

Anhydride,  151 

Anhydride  of  ahietic  acid,  482 

Aiiilidopipitzahoic  acid,  31)8 

Anisoin,  197 

Aiiol,  196 

Anthemol,  454 

Anthemyl  alcohol,  454 

Anthroxanaldebyde,  99 

Anthroxanic  acid,  99 

Argentammonium  mellitimidc,  3S0 

Aromatic  substitution  products  ofman- 
delic  acid,  51 

Asa  fcetida,  250 

Asaron,  202 

Atroglyceric  acid,  104 

Atroglyceronitril,  194 

Atrolaitic  acid,  175 

A  tropic  acid,  233 

Atropine,  177 

Atroxindol,  163 

Austraaxmphene,  409,  417 

Australene,  409,  415 

Azocymcne,  293 


Azodioxindol,  55 
Azopseudocnmene,  110 
Azozindol,  55 

B. 

Balata,  498 

Bang  Phien,  420 

Barium  camphanate,  447 

Barium  chlorotrimesate,  142 

Barium  ciunamate,  215 

Barium-cumene-orthosulphonate,  1 56 

Barium  cumeneparasulphonate,  155 

Barium  dioxindol,  53 

Barium  ethylisatate,  85 

Barium  hemimellithate,  141 

Barium  hydrocinnamate,  165 

Barium  hydroxytriruesate,  142 

Barium  isatate,  77 

Barium  isatinsulphonate,  83 

B.irium  isoxylate,  125 

Barium  laurenesulphonate,  347 

Barium  mellitate,  379 

Barium  mesitylenate,  124 

Barium  nitroso-dioxindol,  54 

Barium  orthonitrophenylacetate,  1 8 

Barium  paranitropnenylacetate,  17 

Barium  paraxylate,  125 

Barium  phenylhydroxyacetate,  45 

Barium  pheuylpropiolate,  260 

Barium  propylbenzeneorthosulphonate, 

158 
Barium  propylbenzeneparasulphonate, 

158 
Barium  trimellithate,  140 
Barium  xylate,  125 
Benzaceto-acetic-ether  -  orthocarboxylic 

acid,  391 
Benzacin,  15 
Benzalacetone,  336 
Beuzal-laevTilinic  acid,  392 
Benzalmalonic  acid,  338 
Benzenepentacarboxylic  acid,  345 
Benzenetetracarboxylic  acids,  2S0 
Benzenetricarboxylic  acids,  138 
Benzhydrylacetocarboxylic  acid,  312 
Benziclene  diacetate,  212 
Benzidenephenylhydroxyacctamide,  43 
Benzocyanidrin,  70 
Benzoylacetaldehyde,  185 
Bcnzoyldcetic  acid,  185 
Benzoylaceto-acetic  acid,  360 
Bcnzoylacetocarboxylic  acid,  316 
Benzoylacetonamine,  323 
Benzoylacetone,  322 
Benzoylacetonitril,  187 
B«»nzoylacetoxime,  323 
Benzoylacrylic  acid,  337 
Benzoylamidocinnamic  acid,  188 
15enzoylbutyl  alcohol,  392 
Benzoylcarbinol,  61 
Benzoylcyanacetic  acid,  326 
Benzoylethidene-aniline,  185 
Benzoyleugenol,  199 
Benzoylfonnamide,  69 
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Benzoylformic  acid,  67 
BeDZoylformonitril,  70 
Benzoyl-forrayl  compounds,  67 
Benzoyl  hydride  benzoate,  48 
Bcnzoyliso-eugenol,  199 
Benzoyliso-succinic  acid,  365 
Benzoylmethyl  acetate,  62 
Iknzoylmethyl  alcohol,  61 
Benzoylmethyl  benzoate,  62 
Benzoylmethyl  bromide,  61 
Benzoylmethyl  chloride,  61 
Benzoylmethyl  compounds,  56 
Benzoylmethyl  phenyl  ether,  62 
Benzoylmethylene  bromide,  63 
lienzoylmetbylene  chloride,  63 
Benzoylmethylene  compounds,  63 
Benzoylortho-amido-acetophenone,  58 
Benzoylpropionaldehyde,  322 
Benzoylpropionic  acid,  822 
Benzovlpropionorthocarbozylic      acid, 

862' 
Benzoylpyroracemic  acid,  322,  323 
Benzoylsuccinic  acid,  364 
Benzoyltrimethylene,  360 
Benzoyltrimethylenecarbozylic     acid, 

359 
Benzoyltrimethylene-oxime,  860 
Benzylacetone-orthocarboxylic  acid,  359 
Benzylacto-acetic  acid,  858 
Benzyl  benzylbutyrate,  852 
Benzyl  benzylisobutyrate,  352 
Bcnzylbutyric  acid,  352 
Benzyl  carbinol,  6 
Benzyl  cinnamate,  216 
Benzylglyoxylic  acid,  188 
Benzyl  hydrocinnamate,  160 
Bcnzylhydroxybutyric  acid,  355 
Benzylhydroxypentylic  acid,  393 
Benzylindol,  89 
Benzylindolcarboxylic  acid,  271 
Benzylmalonic  acid,  325 
Benzylmalonic  •  ether  -  orthocarboxylic 

acid,  866 
Benzylmalonorthocarboxylic  acid,  365 
Benzylmethylglycolic  acid,  321 
Benzyl  phenylacetate,  13 
Benzylpseudo-i^tin,  85 
Benzyltartronic  acid,  325 
Bergamene,  411 
Bergamot,  oil  of,  451 
Bicolorin,  258 

Blastophenylpropionic  acid,  162 
Bomeene,  421 
Bomeo-camphene,  418 
Borneo-camphor,  419 
Borneo  caoutchouc,  488 
Bomeol,  419,  428 
Bomeol  bromide,  421 
Bomeol,  isomerides  of,  471 
a-Bomylacetamide,  424 
Bomyl  acetate,  423 
Bomyl  alcohol,  419 
Bomylamine,  432 
a-Bomylamine,  423 


i3- Bomylamine,  424 
a-Bornylamine  hydrochloride,  424 
i3-Bomylauine  hydrochloride,  424 
i3-Bnmylbenzamide,  424 
Bomyl  bromide,  422 
Bornyl  carbamate,  423 
a-Bomylcarbamide,  424 
Bomyl  carbonate,  422 
Bomyl  chloride,  422 
Bomylene,  417 
a-Bomylformaraide,  424 
Bomyl  formate,  423 
Bomyl  oxide,  422 
Bomylsulphuric  acid,  422 
Bornyl  valerate,  423 
Bromacetophenone,  62 
Bromethylbenzene,  5 
Bromindazol,  65 
Bromisatin,  80 
Bromisatin  chloride,  83 
Bromisatoic  acid,  98 
Bromisatoxime,  93 
Bromisodurene,  275 
Bromocamphor,  434 
Bromocamphorcarboxylic  acid,  441 
Bromocamphoryl  oxide,  445 
7-Bromocarbo8tyril,  228 
Bromocinnamaldebyde,  209 
Bromocinnamic  acids,  218 
a-Bromocinnamic  acid,  236 
iS-Bromocinnamic  acid,  236 
Bromocinnamyl  chloride,  236 
Bromocoumaron,  247 
a-Bromocoumarin,  246 
iS-Bromocoumnriu,  246 
Bromoctylbenzene,  395 
Bromodioxindol,  55 
Bromodurene,  274 
a-Bromohydratropic  acid,  176 
Bromohydrocinnaniic  acids,  166 
Bromo-iB-hydropiperic  acid,  368 
Bromohydroxypiperinide,  3V 1 
Bromomesityl  alcohol,  122 
a-Bromomesitylenic  acid,  126 
iB-Bromomesitylenic  acid,  127 
a-Bromometa-isocymcue,  302 
/3-Bromometa-isocymene,  302 
Bromopentamethylbenzene,  814 
Bromorthomethyibenzeno,  145 
Bromostyrolene  dibromide,  33 
Bromotetra-ethyl benzene,  395 
iS-Bromothymoquinone,  299 
Butenyl  benzenes,  326 
Butenylmethylbenzene,  353 
Butyric-acid-coumarin,  368 
Butyrocoumaric  acid,  868 
Butylbenzene,  272,  818 
Butylbenzenes,  the,  318 
Butyltolueues,  348 
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Caffeetaknic  acid,  249 
Caffeic  acid,  249 
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Cajeputene,  4i5 

C^upuUl,  Hi 

Cnlcinm  atropite,  S34 

Calcium  fmii]p|ioiriti!.  ■ 

Calcium  oiiiiiiimaro,  2: 

Calcium  etiiyii 

Calcium  etbyl< 

Calcium  hemellithnU,  126 

Caleiam  hydratropate,  163 

Calcium  liydrociuoBiDate,  1C5 

C&luium  ifioxylate,  125 

Calcium  luuiolouato,  443 

Calcium  mosityleiiaCe.  123 

Calcium  pomylato,  125 

Calcium  pbenylacetate,  13 
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Camphoroximc,  430,  431 
CnmphoroiiTn^  auhydride,  430,  431 
CamphoroxiiiiP  hydrochloride,  430 
Camphon,  compouuda  relatel   to  the, 

469 
Campboryl  chloride,  445 
Camphoryl  oxide,  444 
CamphylnmiD^,  424,  432 
CuoutchoQC,  4S3  d  »cq. 
Catboatyril.  223,  225 
Carbostyri!  gtoup,  223 
Carotin,  407 
Carvacrol,  SS5,  206 
Carvacrotic  acid,  348 
Curracryliiniiiie,  293 
Cairene,  295,  411 
Corveol,  453 
Carvol,  295,  29S.  41,2 
Car  vol  hjdmotte,  453 
Carvoiime,  452 
Carvyl  alcohol,  453 
CarTvlamine,  453 
CBuloatorio,  407 
Cedar  camphor,  477 
Cetylbensene,  397 
CetylplieQol,  397 
Chamomile,  oil  of,  475 
Chamomillol,  475 
Chloramethol.  1  OS 
Chlorethyihenaine,  6 
o-Chlorhydratropic  acid,  176 
Chloriaaiic  Bcid,  78 
Chlorisatin,  TS 
ChlorUatoic  BEid,  9S 
Chloroaoetyl benzol,  61 
a-Chlnro-^-bromothymoquinona,  299 
fl-Cliloro-o-hromothymoqiiiiioQe.   299 
i'.'lilnr't-nni|ihocHrbniylic  acid,  440 
'■.'i!..r..,.|„ip!,or,  43.3 
,i  '  '.Lo-i'iirlmstyril,  B27 

o-l  l;lorociiinflmicHtirt,"2a5 
fl-Uilotouiunamic  acid,  236 
a-Chlorocoumuin,  245 
fl-Chlorocoumann,  246 
ChloroctylbciiCTne,  395 
Cliloradioxindn],  55 
Oilorohyilrocinnaiiiic  acida,  ISO 
fi-Ch]arohydtopaic  acid,  1^7 
a-Chloromoaitj'lcnio  acid,  12fi 
a-ChlorotbymaqDinoae,  299 
fl-Chlorothymoquinonii,  200 
Chlonitn  music  iicid,  142 
Chloroxiiidol  chloride,  23 
Cholcsterin,  402 
Cholestervt  acrUte,  404 
Cholestei^'t  alcohol,  4  02 
Cholest«rylsmine.  405 
Cholesteryt  benzoate,  406 
Cholestcryl  butyrste,  404 
Cholestciyl  chloride,  404 
Cholesterylcoe,  404 
Choleeteiyl  at«arat«,  404 
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Cinchol,  400 

Cinchyl  acetate,  401 

Cinchyl  alcohol,  400 

Cinene,  455 

Cineol  458 

CinnamaMehydc,  206 

Cinnamaldoxirae,  209 

Cinnamamide,  216 

Cinnamates,  the,  215 

Clnnamein,  216 

Cinnamenc,  27 

Cinnamenylacrylic  acid,  869 

Cinnamenylcrotonic  acid,  393 

Cinuamenylpropionic  acid,  866 

Cinnamic  acid,  207,  211  ;   properties, 

214  ;  hydrazine  derivatives  of,  230 
Cinnamic  anhydride,  216 
Cinnamidene-aniline,  209 
Cinnamidenediamine,  208 
Cinnamidenephenylhydrazoue,  209 
Cinnamocarhoxylic  acid,  316 
Cinnamol,  27 
Cinnamorain,  27 
Cinnamon,  206 
Cinnamonitril,  217 
Cinnamyl  chloride,  216 
Cinnamylformamide,  837 
Cinnamylformic  acid,  337 
Cinnamylformonitril,  337 
Cinnamyl  hydride,  207 

Cinnamyl  oxide,  216 

Ciunylamine,  204 

Cinnyl  chloride,  204 

Cinuyl  cinnamate,  216 

Cinnyl  ethyl  ether,  204 

Cinnyl  iodide,  204 

Citrene,  411,  451 

Citronella  oil,  471 

Citronellol,  471 

Colophene,  479 

Colophonia,  483 

Colophony,  482 

Compounds     containing    mora    than 
twelve  atoms  of  carbon,  894 

Coniferin,  205 

Coniferyl  alcohol,  205 

Conimene,  477 

CooroDgite,  498 

Copoivaene,  479 

Copaivic  acid,  483 

Copper  benzoylacetone,  323 

Copper  dichlorisataie,  79 

Copper  phenylhydroxyacetate,  45 

Copper  phenylpropiolate,  260 

Cop|)or  tyrasine,  182 

Coriandrol,  473 

Coriandryl  acetate,  473 

Coriandryl  chloride,  473 

Coriandryl  iodide,  473 

Coumaralcohol,  239 

Conraaraldehyde,  289 

Coumarates,  the,  240 

Conmaric  acid,  240 

Coumarilic  acid,  246,  247 


Coumarin,  241 

Coumarincarboxylic  acid,  339 

Coumarin-melilotic  acid,  244 

Coiimarinphenylhydrazone,  245 

Coumarin,  substitution  products  of,  245 

Coumarins^  CuHqO,,  368 

Coumaron,  247 

Coumaron  dibromide,  247 

Coumaroxime,  245 

Coumaroxime  ethyl  ether,  245 

Cubobene,  476 

Cubebenylene  bromide,  477 

Cubebenylene  chloride,  476 

Cubebenylene  iodide,  477 

Cubebin,  206 

Cumene,  153 

Cumene  group,  102 

Cumene-orthosulphamide,  156 

Cumene-orthosulphonic  acid,  155 

Cumeneparasulphamide,  155 

Cumeneparasulphonic  acid,  155 

Cumenylacrylic  acid,  389 

Cumenylbromopropionic  acid,  383 

Cumenylpropionic  acid,  383 

Cumic  acid,  277 

Cumidenedichlorochromic  acid,  812 

a-Cumidic  acid,  279 

/3-Cumidic  acid,  280 

Cumidine,  157 

Cumin  alcohol,  303 

Cuminaldehyde,  304 

Cuminaldoxime,  305 

Cuminamide,  306 

Cumin  ether,  304 

Cuminic  anhydride,  806 

Cuininol,  287,  304 

Cumiuuric  acid,  307 

Cumol,  102 

Cumol  from  coal  tar,  103 

Cumonitril,  307 

Cumostyril,  390 

Cumoyl  chloride,  806 

Cumoylic  acid,  164 

Cupreol,  401 

Cupreyl  acetate,  401 

Cupreyl  alcohol,  401 

Cuprous  phenylacetylenc,  100 

Cyanacetophenone,  187 

Cyanbeiizine,  15 

Cyaubenzoyl,  67 

Cyanocamphor,  439 

Cymene,  272,  287,  289 

Cymene,  addition  products  of,  291 

Cymenecarboxylic  acid,  347 

Cymene  group,  272 

Cymene,  nalogen  substitution  products 

of,  291 
Cymenenietasulphonic  acid,  292 
Cymene-orthosulphonic  acid,  292 
Cymenol,  802 
Cymenotio  acid,  348 
Cymenyl  benzoate,  303 
Cymenyl  methyl  ether,  808 
Cymidine,  293 
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Cymol,  102 
Cymophenol,  296 
Cymophenol  acetate,  297 
Cymophenyl  ethyl  ether,  297 
Cymophenyl  methyl  ether,  297 
Cymophenyl  phosphate,  297 
Cymyl  acetate,  304 
Cymyl  alcohol,  303 
pymylamine,  304 
Cymyl  chloride,  291,  803 
Cymyl  compounds,  303 
Cymyl  ethyl  ether,  303 
Cymyl  mustard  oil,  304 
Cynanchin,  399 
Cynanchocerin,  399 
Cynanchol,  899 
Cynene,  455 
Cynurin,  225 
Cynureuic  acid,  225 

D. 

Dammar  resin,  498 

Dammar^l,  498 

DaphnetiQ,  254 

Daphnin,  256 

Daucosterin,  407 

Dehydro-acetopheuone-acetonecarboxy- 

lie  acid,  885 
Dehydro-camphor,  438 
Dextropimaric  acid,  481 
Dextropimaryl  chloride,  481 
Dextropinene,  415 
Diacetylsesculetin,  258 
Diacetylcatieic  acid,  251 
Diocetyldaphnetin,  256 
Diacetvli>yroguaiaciii,  485 
Di-allyltolueue,  314 
Diamidocymene  Iiydrochloride,  301 
Diamidoduiic  acid,  278 
Diamido-isobutylbenzeno,  319 
Diainidomesitylene,  118 
Diamidothyinoquinone,  300 
a-Diamidopseudocumene,   119 
7-Dianudopseudocumene,  121 
Di-amylbcnzene,  396 
Diazo-isatoxiine  chloride,  93 
Dibasic  acids,  324,  338,  361,  386  ;  and 

their  derivatives,  312  ;   unsaturated, 

891 
Dibenzoylstyceric  acid,  191 
Dibornyl  ether,  422,  423 
Dibromacetoplienone,  63 
Dibromatrolactic  acid,  176 
Dibromdioxindol,  65 
Dibromethylbeuzene,  5 
Dibromindazol,  65 
Diljromisatic  acid,  80 
Dibromisatin,  80 
Dibromisato-ethyloxime,  93 
Dibromisatoic  acid,  98 
Dibromisatoxime,  93 
Dibromisodurene,  275 
Dibromocaniphor,  435 
ft-Pibroniocamphor,  4'i6 


/5-Dibromocamphor,  436 
a-Dlbromocoumarin,  246 
/3-Dibromocoumarin,  246 
Dibromodurenc,  274 
Dibromohydratropic  acid,  194 
Dibromomesitylene,  108 
Dibromometa-isocymene,  302 
Dibromoparadipropylbenzene,  382 
Dibromopiperhydronic  acid,  367 
Dibromopiperinide,  371 
Dibromoprehnitene,  277 
Dibromopseudocumene,  109 
Dibromotetrarethylbenzeue,  395 
Dicarvacrylamine,  293 
Dichlorisatic  acid,  79 
Dichlorisatin,  79 
Dichlorisatoic  acid,  98 
Dichlorocamphor,  434 
Dichlorodioxindol,  55 
Dichloromesitylene,  107 
a-7-Dichloroquionoline,  228 
Dicinnyl  ether,  204 
Dicymyl  ether,  304 
Diethoxycomnarilic  acid,  257 
Diethyliesculetin,  257 
Diethylbenzenes,  286 
Diethylbenzoic  acid,  846 
Diethyl  benzylmalonorthocarbozjlatet 

866 
Diethyldaphnetilic  acid,  255 
Diethyldaphnetin,  255 
Diethyl  hydroxy trimesic  acid,  142 
Diethylindigo,  94 
Diethyl  isatoximate,  92 
Diethylmonobromaesculotin,  257 
Diethylorthamidocinnamic  acid,  221 
Diethylphenylmethane,  352 
«-Diethyltoluene,  352 
Dihydrocolopliene,  481 
Dihydroxy-acids  CnHj^O,  356 
Dihydroxybenzencteti-acarboxylic  acids, 

283 
Dihydroxycamphene,  437 
/S-^-Dihydroxycarbostyril,  229 
Dihydroxyduric  acid,  278 
o-Dihydroxy-i8-methylcoumarin,  335 
v-Dihydi'oxy-)3-raethylcoumarin,  335 
Dihydroxymethylcumarilic  acid,  335 
a-)3-Dihyciroxyquinoline,  227 
a-7-Dihydroxyquinoline,  228 
Dihydroxyphenylacetic  acids,  25 
Dihydroxyphenylacrylic  acids,  249 
Dihydroxyphenylcrotonic  acids,  332 
Dihydroxyphenylpropionic  acids,  174 
a-i8-Dihydroxypiperhydronic  acid,  356 
/3-7-Dihydroxypiperhydronic  acid,  356 
Dihydroxypyromellitic  acid,  283 
Di-iudogen,  42 
Di-isopropene,  455 
Di  isopropylbenzene,  382 
Di-isopropylmetacresol,  394 
Diketones  CnHjjOj,  357 
Dimethoxyphenylpropionic  acid,  253 
Dimcthylsesculetin,  257 
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DiniethylamidopeQtamethylbenzene, 

344 
Dimethylamidothymoqninone,  299 
Dimethylbenzenecarboxylic  acids,  122 ; 
the  substitution  products  of  the,  126 
Dimethyl benzenedicarboxy lie  acids,  279 
DiraethylbeDzoylacetic  acid,  859 
Dimethylcoffeic  acid,  251 
/3- Dimethyl  coumarate,  243 
Dimethylcoumarilic  acid,  368 
Dimethylcoumarin,  368 
Dimethyl  coumarinate,  243 
Dimetliyldihydroxybenzenecarboxylic 

acids,  131 
Dimethylethyl  benzenes,  284 
Dimethylethylphenylmcthanc,  353 
DimethylhomocatTeic  acid,  333 
Dimethyl homophthalic  acid,  361 
Dimethylhomophthalimide,  151 
DimethylhydrocaiFeic  acid,  174 
Dimethylhydroxybenzenecarboxylic 

acids,  130 
Dimethylindol,  268 
Pr  1",  2.Dimcthylindol,  269 
B3-Pr  2-Dimethylindol,  340 
Pr2.3-Dimethylindol,  340 
Prln-2-3.Dimethylindolac€tic  arid,  872 
Prl"-2-3-Dimethyliadolcarboxy lie  acid, 

341 
Dimethyl fumaric  anhydride,  414 
Dimethyl-/3-methylunibellic  acid,  334 
Dimethylmesidine,  117 
Dimethylparamido-acetophenone,  59 
Dimethylpropylbenzenes,  346 
«-Dimethylpropylbenzene,  346 
Dimetliylpseudocumidinp,  119 
Dimethylthymoquinol,  i.93 
a-Dimethylumbellic  acid,  253 
/3-Dimethylumbellic  acid,  253 
Dimethylumbelliferon,  369 
Y-Dinitro-acetcumidide,  121 
Dinitro-acetmesidide,  118 
Dinitrocholesteiin.  405 
a-3Dinitrociiiiiamic  a(id,  288 
a-4-Dinitiociniiamic  aci<l,  238 
Diuitrocyandibcnzyl,  18 
Dinitrodurene,  274 
Dinitroduric  acid,  278 
Dinitrohydi'ocinnamic  acid,  167 
Diniiro-i-jodurene,  276 
Diuitromesidine,  118 
Dinitromesitylene,  109 
Dinitromethyluthylbeuzcnes,  144 
DinitroparadipropylbeuzL-nc,  382 
Diuitropheny  lace  tic  acid,  19 
Dinitroprehnitene,  277 
Dinitropseudocumenol,  115 
aDinitropseudocumidine,  120 
7-Dinitiopseudocumidine,  121 
Dinitrupyromellitic  acid,  281 
fl0-4-Dinitrostyro],  85 
«-3-Dinitrostyrolene,  36 
Dinitrotetra-ethylbenzene,  395 
Dinitrotyrosiiic,  182 


Di-orthohydrox3ruvitic  acid,  136 
Dioxindol,  21,  52 
Dioxindol  hydrochloride,  53 
Dioxindol  substitution  products,  55 
Dioxindol  sulphate,  53 
Dipentene,  411,  455,  464 
Dipentene  group,  455 
Dipentene  tetrabromido,  456 
Dipentenyl  acetate,  463 
Dipentenyl  alcohol,  461 
Dipentenylene  bromide,  461 
Dipcntenylene  chloride,  4G0 
Dipentenylene  glycol,  457 
Dipentenylene  iodide,  461 
Dipentenyl  oxide,  458 
Dipentenyl  phenylcarliamate,  463 
Diphenylbutylene,  29 
Diphenyldiacetyleue,  100 
Diphenyldi-iso-indol,  64 
Diphenylethylpropylene,  354 
Dipropylbenzenes,  382 
Dipropylmetacresol,  394 
Distyrenic  acid,  217 
Distyrolene,  29 
Distyrolene  bromide,  29 
Distyrolene  dioxide,  30 
Distyrolylamine,  7 
Diterpenes,  C^llsti  ^79 
Dithio-isatyde,  96 
Dithymylamine,  293 
Dithymyl  carbonate,  295 
Ditolyloxindol,  87 
Divaler}iene,  455 
Draconyl,  28 
Durene,  272,  273 
Durenesul phonic  acid,  274 
Durenesulphonic  chloride,  275 
Durenol,  275 
Durenosulphamide,  275 
Duric  acid,  277 
Duronitril,  277 
Duroquinone,  275 
a-Durylglyoxylic  acid,  884 
8-Durylglyoxylic  acid,  884 
a- DurylYiydroxy acetic  acid,  884 
s-Durylhydroxyacetic  acid,  384 
a-Durylmethylcarbinol,  884 
s-Durylmethylcarbinol,  384 
a-Durylmethylkctone,  884 
s-Durylmethylketouo,  384 


E. 


East  Indian  caoutchouc,  488 
Ethenylbenzene,  26,  100 
Ethenyldiamidopseudocumene,  119 
Ethers  of  isatin  and  the  bromisatinb, 

81 
Ethers  of  phenyldibromopropionic  acid, 

192 
Ethoxycarbostyril,  227 
Ethoxyphenyldibromopropionic     acid, 

244 
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Ethylae:^culetin,  257 
Ethylamidohydrocnrbostyril,  170 
Ethylatrolactic  acid,  175 
Ethyl  benzalmalonate,  338 
Ethylbenzene,  3 

Ethylbenzenecarboxylic  acids,  146 
Ethyl benzeuesulphouic  acid,  6 
Ethyl  benzoylacetate,  186 
Ethylbenzoylaeetic  acid,  359 
Ethyl  benzoyl fonnate,  69 
Ethyl-lKjnzoyl-pyroracemate,  324 
Ethylbenzylketone,  320 
Ethyl  bornyl  ether,  422 
Ethylbromisatin,  81 
Ethylbromisatoid,  81 
Ethylbromisindazol,  66 
EthylbromisindHZoIacetic  acid,  232 
Ethyl bromisindazolcarboxy lie  acid,  232 
Ethyl  camphanate,  447 
Ethyl  caraphophenate,  433 
Ethylcamphene,  429 
Ethyl  camphocarboxylate,  440 
Ethylcamphor,  433 
Ethyl  camphoroximate,  430 
Ethylcarbostyril,  224 
Eth}^  cinnamate,  215 
a-Ethylcoumaric  acid,  243 
/S-Ethylcoumaric  acid,  244 
Ethylcoumarin,  368 
Ethylcouinarinic  acid,  243 
Ethyl  cuminate,  306 
Ethyl  dextropimarate,  481 
Ethyl  diamiuopyromollitate,  281 
Ethyl  dibenzoylstycerato,  191 
Ethyl  dibromisatate,  82 
Ethyl  dihromisatin,  82 
Ethyl  diketohexniethvlenetetracarbox- 

ylate,  2S3 
Ethvl  dihydroxydihydropyromcllitate, 

283 
Ethyl  (lihydroxypyromellitate,  283 
Ethyl  diuitropyromellit^'ite,  2iJl 
Kthylene-eiigonol,  199 
Ethyl  ethyloouniarate,  244 
Ethyl  ethylcouniariiiate,  244 
Ethyl  eufcenol,  198 
Ethylhydrocarbazostyril,  170,  352 
a-Ethylhydrocarbostyril,  169 
/8-Ethylhydrocarbostyril,  169 
Ethyl  hydrocinnamate,  165 
Ethyl  hydro})aracuinarato,  173 
Ethvlhydioxybeiizeiiecaiboxylic    acid, 

147 
Ethyl  hydroxytrimcsate,  142 
Ethyliudazol,  65 
Ethylindol,  39 
Pr3.Ethylindol,  340 
Ethylindolcarboxylic  acid,  270 
Ethylindoxyl,  40,  41 
Ethyl  indoxylatc,  263 
Ethylindoxylic  acid,  263 
Ethylisatic  acid,  84 
Ethylisato-ethyloxime,  92 
Ethyl  isatogenate,  262 


Ethyl  isatoxiraate,  92 
Ethyl isindazolacetic  acid,  232 
Ethyl  isonitrosobenzoylacetate,  187 
Ethyl  isonitrosonitrophenylacetate,  20 
Ethyl  isonitrosophenylacetate,  70 
Ethyl  mcllitate,  879 
Ethyl  mesitylenate,  124 
Ethyl  metanitrocinnainaie,  219 
Ethyl  metauitrophenylhydroxyacetate, 

52 
a-Ethylmetaxylene,  272 
a-Ethylmetaxylene,  284 
8-Ethylmetaxyleue,  272,  284 
a-Ethylmetaxylenesiilphamide,  285 
Ethylmethindazol,  66 
Ethylmethisindazol,  67 
Ethyl  methylparacoumarate,  248 
Ethyl  nitrobenzoylacetate,  187 
Ethyl-nitroso-indoxaiithate,  264 
Ethylnitroso-indoxylic  acid,  263 
Ethylorthamido-acetophenone,  58 
Ethyl  orthamidocinnamate,  221 
Ethyl  orthamidocinnaniic  acid,  221 
Ethylorthonitrociunamate,  219 
Ethyl  orthonitrophenylpropiolate,  261 
a-Ethylorthoxylene,  272 
a-Ethylorthoxylene,  284 
a-Ethylorthoxylenesulphamide,  .285 
Ethyloxindol,  22 
Ethyl  paranitrophenylethoxynitropro- 

pionate,  238 
Ethyl      paranitrophenylnitro-atirylate, 

238 
Ethyl  paranitrophenylpropiolate,  262 
Ethyl  paramethylpseudo-isatin,  10 
E  hyl  paranitrocinnamate,  220 
Ethyl  pai-anitrophenylacetate,  18 
Ethylparatolindol,  39 
Ethyl  pamxylene,  272,  284 
Ethylparaxyloncsalphamide,  285 
Ethyl  paraxylylenedimalonate,  387 
a-Ethylpheuol,  4 
/3-Ethylplieiiol,  4 
Ethyl  phenylaoetate,  13 
Ethyl  phony  lacetyleiie,  ^39 
Ethylphcnyicarbinol,  161 
Ethyl  pheuyldibromopropionate,  192 
Ethyl  ])henyldichloracetat«,  71 
Ethylphenylforniic  acids,  146 
Ethyl  phenylhydroxyacetate,  45 
Ethylphenylketone,  161 
o-Ethyl-i3-pheuylpropiouic  acid,  352 
Ethyl  phenylpropyl  ether,  160 
Ethylphenylvinyl  acetate,  339 
Ethylphenyhinyl  alcohol,  339 
Ethylphenylvinyl  bromide,  339 
Ethyl  phloroglucinoltricarboxylate,  143 
Ethyl  pipcrate,  371 
Ethyl pseudo-isatin,  84 
Ethylpseudo-isatin-o-ethyloxime,  94 
Ethyl pseudo-isatin-)3-oxirae,  95 
Ethylpscudoparatolisatin,  90 
Ethyl  pyromcllitatc,  281 
Eihyltoluene,  144 


J 


INDEX. 


511 


Ethyltolu-isatin,  86 
Ethyltolylparamethylimesatin,  89 
Ethyl  tnmesate,  139 
Eucalyptol,  459 
Eucalyptus,  oil  of,  41 7 
Euchronic  acid,  379,  380 
Eugenic  acid,  197 
Eugeuol,  197,  200,  201 
Eugenolglycolic  acU,  199 
Eu^etinic  acid,  815 

F. 

Ferula ic  acid,  250 
Ferulaldeliyde,  250 
Fichtelite,  499 
Fir-woo<i  oil,  416 
Flaocinnaniic  acid,  218 

G. 

Gaupot,  480 

GallacetophenoDo,  60 

Gerauium  oil ;  Indian,    471  ;  Turkish, 

472 ;  German,  ib. 
Geranoil,  472 
Gerauyl  bromide,  472 
Geranyl  chloride,  472 
Geranyl  ether,  472 
Geranyl  iodide,  472 
Geranyl  sulphide,  472 
German  oil  of  geranium,  472 
Ginger  grass  oil,  471 
Glucocoumaraldehydc,  239 
Glucoferubildehyde,  250 
Glucomandelic  acid,  51 
Glucomethylcoumarylketone,  336 
Glucophenylhydroxyacetouitril,  49 
GlycyphUlin,  172 
Guaiacic  acid,  483 
Goaiene,  485 
Guaienequionone,  485 
Gurjanol,  480 
Guttapercha,  496 


H. 


Halogen  derivatives  of  ciunamic  acid, 

217 
Halogen      substitution     products     of 

cymene,  291 
Halogen      substitution     products     of 

hydrocinnamic  acid,  166 
Halogen     substitution     products     of 

phenylacetic  acid,  15 
Halogen  substitution  products  of  the 

tiimethylbenzencs,  107 
Hartite,  499 
Helenite,  498 
Hemellithene,  106 
Hemellithencsulphamide,  113 
Hemellithenesulphonic  acid,  113 
Hemellithenol,  115 
Hemellithic  acid,  126,  140 
Heptacetylamygdalin,  51 


Heptylbenzcne,  394 

Hesperetin,  251 

Hesperetol,  32 

Hesporidene,  411,  451 

Hesperidin,  251 

Hevecne,  480 

Hcxbromomellitene,  374 

Hcxchloromellitene,  374 

Hexethylbenzene,  396 

llexhydrocumene,  106 

Hexhydrocymene,  291 

Hexhydromesitylene,  104 

Hexmethylbenzenc,  373 

Hexyleugenol,  199 

Homocuminic  acid,  350 

Homoferulic  acid,  332 

Homohydroxyisophthalic  acid,  187 

Homologues  of  camphor,  474 

Homomethylurobelliferon,  369 

Homo-orthoph thalamic  acid,  152 

Homo-orthophthalic  acid,  150 

Homo-orthophthalouitril,  152 

Homophthafic  acids,  150 

Homophthalic  anhj'dride,  151 

Homophthalimide,  151 

Homophthalmethylimide,  151 

Homoterephthalic  acid,  152 

Homotoluic  add,  164 

Homo-umbelliferon,  814 

Honeystone,  379 

Honeystone  acid,  374 

Hydratropic  acid,  162 

Hydrazine  derivatives  of  cinnamic  acid, 
230 

Hydrazinhydrocinnamic  anhydride,  169 

Hydrazopseudocumene,  110 

Hydridinic  acid,  52 

Hydrindonaphthenedicarboxylic   acid, 
363 

Hydrindonaphthenemonocarboxylic 
acid,  363 

Hydro-acetophenonecarboxylic      acid, 
149 

Hydro-esculetin,  256 

Hydrocaffeic  aci<l,  174 

Hydrocarbons   of  the   formula   0,11.. 
C.Hg,  339 

Hydrocarbons  of  the  formula  C,,Hie, 
343 

Hydrocarbons  of  the  formula  CnHj^.-, 
402 

Hydrocarbons  CjiHi4  and  their  deriva- 
tives, 353 

Hydrocarbons  CuHj,  and  their  deriva- 
tives, 373 

Hydrocarbons  CuHje  and  their  deriva- 
tives, 3S9 

Hydrocarbons  C„Hjn.|o  ^^^  their  deri- 
vatives, 393 

Hydrocarbons  CnHan-e  *^*1  t^icir  deri- 
vatives, 394 

Hydrocarbostyril,  168,  169 

Hydrocarotin,  407 

Hydrochclosterylenc,  404 
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Hydrochloride  of   benzoyl  acetimido- 

ether,  188 
Hydrochloride  of  oil  of  lemons,  460 
Hydrochlorocarvol,  453 
Hydrochlorocarvoxime,  453 
Hydrocinnamic  acid,  164 
Hydrocinnamide,  208 
Hydrocinnamonitril,  166 
Hydrocinnamorthocarboxylic  acid,  312 
Hydrocoumaric  acid,  173 
Hydrocoumarilic  acid,  247 
Hydrocoumaroxime,  245 
Hydroferulic  acid,  174 
Hydrohomofemlic  acid,  333 
Hydromellitic  acid,  380 
Hydromethylketol,  268 
Hydroparacumaric  acid,  172 
a  Hydropiperic  acid,  367 
/5-Hydropii)eric  acid,  367 
Hydroprehnitic  acid,  283 
Hydropyromellitic  acid,  281 
Hydroskatol,  266 
Hydro-umbellic  acid,  175 
Hydroxy-acida  CnH^Og,  354 
llydroxybenzeue-aldeiiydo-dicarboxylic 

acids,  141 
Hydroxy  benzenetricarboxylic  acids,  141 
Hydroxy  camphor,  430,  431 
a-Hydroxycarbostyril,  227 
/5- Hydroxy carbostyril,  227 
•y- Hydroxy  carbostyril,  228 
Hydroxycoumarins,  CnHjoOs,  369 
Hydroxycuminic  acid,  309 
Hydroxyduric  acid,  278 
Hydroxy  liydrocarbostyril,  183 
Hydroxy isocamphor,  438 
Hydroxyisopropylbenzenesulphonic 

acid,  155 
Hyilroxyisopropylbenzoic  acid,  310 
Hydroxvisopropylmetamidobeiizoic 

acid,  311 
Hydroxy  isopropylmctanitrobenzoic 

acid,  311 
Hydroxvisopropylorthamidobenzoic 

acid,  311 
Hydroxyi.sopropylorthonitrobciizoic 

acid,  311 
Hydroxy isopropylsalicy lie  acid,  311 
Hydroxyisopropylsulphobenzoic     acid, 

310 
o-Hydroxymcsitylenic  acid,  130 
/3-Hydroxyniesityleijic  acid,  130 
Hydroxyj)ar<ixylic  acid,  131 
Hydroxyphenylacetic  acids,  23 
Hydroxyphciiylacrylaldcliydc,  239 
Hydroxyphcnylacrylic  acids,  240 
Hydroxy])henylcrotonic  acids,  3:U 
Hydroxyphenylpropionic  acids.  1 70 
Hytlroxyj»ipeiliydrolactone,  35(3 
Hydroxypipcrliydioiiic  acid,  355 
Hydroxypipitzalioic  acid,  398 
Hydroxy  propyl  benzoic;  acids,  310 
Hydroxycmiiioliiie,  225 
Hydroxythymocpuiione,  299 


Hydrozythymoqninoneanilide,  800 
Hydroxytrimellithic  acid,  143 
Hydroxy trimesic  acid,  141 
Hydroxyxylidic  acid.  137 
Hyoscyamine,  177 
Hypnone,  57 


I. 


DOLCARBOXTLIC  acid,  270 

licyl  acetate,  402 

licyl  alcohol,  401 

licyli  alcohol,  402 

mesatin,  87 

mido-com pounds  of  mellityl,  379 

ndazol,  64,  65 

ndazol  group,  64 

ndazolacetic  acid,  66,  231 

ndian  melissa  oil,  471 

ndian  oil  of  geranium,  471 

ndic  acid,  97 

udigo-blue  sulphuric  acid,  82 

ndigotindisulphouic  acid,  82 

udin,  96 

ndogen,  42 

ndogenide  of  benzaldehyde,  42 

ndogenide  of  pyroracemic  acid,  43 

ndogenides,  the  42 

ndol,  37 

ndolcarboxylic  acids  containing    ten 

carbon  atoms,  341 
ndol    derivatives    containing    eleven 

atoms  of  carbon,  372 
ndoldicarboxylic  acid,  342 
udol  picrate,  38 
ndols,  substituted,  264 
ndols  CioHiiN,  340 
ndophenin,  77 
udoxanthic  acid,  263 
ndoxyl,  40,  41 
ndoxylic  acid,  40,  41,  262 
ndoxylsulpluiric  acid,  40,  41 
odo-camphor,  436 
odo-ciniiamic  acids,  218 
odohydrocinnamic  acids,  167 
sanetbol,  197 
satic  acid,  73,  77 
satin,  21,  73,  74 
satin  chloride,  83 
satindiamide,  87 
satindiamide  hydrochlorido,  87 
satindiamide  sulphate,  87 
satinoxime,  91 
satinsulphonic  acid,  82 
satinsulphuric  acid,  82 
satiuosulphurous  acid,  77 
sitis  tinctoria,  73 
sato-cthyloxime,  92 
satogenic  acid,  262 
siitoic  acid,  97  ;  substitution  products 

of,  97 
satoxirae,  91 
satropic  acid,  234 
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a-Isatropic  acid,  234 
/i-Isatropic  acid,  234 
Isatyde,  95 

Isobatenylstyrolene,  393 
a-l8obatybenzene,  272,  318 
/3-l8obatybenzene,  272,  319 
Isobatylcamphene,  429 
Isolmtyleugenol,  199 
Isobutylortnocresol,  349 
a-IsobutylorthotoluidiDe,  349 
v-IsobatyJorthotoIuidiue,  349 
a-Isobatylpara-iodobenzeiio,  '919 
Isobatylparamidobenzene,  319 
Isobntylphenol,  819 
Isobutyl  phcnylacetate,  13 
Isocamphoroxime,  430,  431 
Isocholesteiin,  405 
Isocholesteryl  benzoate,  405 
Isocomidic  acid,  280 
Isocamol,  103 
Isodureue,  272,  275 
Isodarenol,  276 
o-Isodaric  acid,  279 
iB-Isoduric  acid,  279 
T-Isoduric  acid,  279 
Isodoridine,  276 
Iso-eugenol,  199,  200 
Isohexylbenzene,  383 
Isohydroferulic  acid,  174 
Isohydromellitio  acid,  381 
Isohydropyromellitic  acid,  282 
Iso-indileucin,  63 
Iso-indol,  63 
Isomerides  and  Lomologaes  of  camphor, 

474 
Isomerides  of  bomeol,  471 
Isonitrosobenzoylacetone,  323 
Isonitrosophenylacetic  acid,  70 
IsonitrosDpinene,  415 
Isophenylcrotonic  acid,  329 
Isoprene,  491 

Isopropenylbenzoic  acid,  315 
Isopropylbenzene  or  cumeno,  103,  153 
IsopropylbutenylbenzcDe,  402 
/3-lsopropylbutenylbeiizene,  402 
Isopropylcarballyiic  acid,  449 
Isopropylcoumarin,  391 
Isopropyleiigenol,  199 
Isopropylphenylbutylene,  402 
Isopropylphcnylbatenyl  bromide,  402 
IsopropylpheDylisobutylene,  402 
Isopropylpbenylketoue,  320 
Isopropylphenylpropyleue,  389 
Isoterebentene,  455 
Isoxylamide,  126 
Isoxylic  acid,  125 
Isoxylidic  acid,  136 
Isuritic  acid,  150 
Juniper,  oil  of,  416 


K. 


Ketomic  acids,  185 
VOL.  III. — PART  V. 


Ketones,  161 
Ketones,  Cn  H,^  0,  357 
Ketones  and  kcumic  acids,  884 
Kctonic  acids,  148,  322,  337,  358 


L. 

Lactucerin,  399 
Lactucerol,  399 
a-Lactucerol,  399 
/3- Lactucerol,  400 
a-Lactuceryl  acetate,  400 
/3-LactuceryI  acetate,  400 
Lactuceryl  alcohol,  399 
Lffivobomeol,  420 
{isevomandelic  acid,  44 
Lffivopinone,  414,  425 
Laevopimaric  acid,  4i)l 
LapU  caTicrorunif  88 
Lanrene,  346     - 
a-Laurene,  347 
/3-Laurene,  347 
Laurene  group,  343 
a-  Laurenesulphonamide,  347 
a- Laurenesul phonic  acid,  347 
Lauronolio  acid,  448 
Lead  chlorisatate,  78 
Lead  phenylhydroxyacetati>,  45 
Ledum  camphor,  477 
Lemon-grass  oil,  47 1 
Lemons,  oil  of,  451 
Lignum  aloes,  473 
Limonene,  411,  450 
Limoneue  group,  450 
Limonene  nitrosochloride,  4r>2 
Limonene  tetrabromide,  452 
Linaloes  wood,  473 
Liualoeol,  472 


M. 


Mace,  oil  of,  417 
Magnesium  canipliorate,  444 
Mandelic  acid,   aromatic  substitution 

products  of,  51 
Maudelic  acid  chloralide,  46 
Matico  camphor,  475 
Meconiuacetic  add,  313 
Melilotic  acid,  17  li 
Melitoloi,  174 
Mellite,  379 
Mellitcne,  373 
Mellitene  group,  373 
Mellitic  acid,  374 
Mellitiniide,  380 
Mellitimiuic  acid,  380 
Mellitone  hexchloridf,  374 
Mellitonic  hexbromido,  374 
Mellityl  cliloride,  379 
Mellophanic  acid,  282 
Menthene,  469,  471 
Menthol,  469,  471 
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Menthone,  470 
Menthyl  acetate,  470 
Menthyl  alcohol,  469 
Menthyl  bromide,  470 
Menthyl  carbamate,  470 
Menthyl  carbouatc,  470 
Menthyl  chloride,  470 
Menthyl  iodide,  470 
Menthyl  pheuylcarbama'te,  470 
Mesidic  acid,  133 
Mesidine,  117 
Mesitene  acetate,  132 
Mesitene  alcohol,  132 
Mesitene  bromide,  132 
Mesitene  chloride,  132 
Mesitene  compounds,  132 
Mesitenyl  alcohol,  137 
Mesitenyl  bromide,  138 
Mesitenyl  chloride,  137 
Mesitenyl  compounds,  137 
Mesitio  alcohol,  102 
Mesitol,  114 
Mesityl  acetate,  122 
Mesityl  alcohol,  121 
Mesitylaldehyde,  123 
Mesityl  bromide,  121 
Mesitylcarbimide,  117 
Mesityl  chloride,  121 
Mesityl  compounds,  121 
Mesitylenamide,  124 
Mesitylene,  102,  103,  104 
Mesitylenedisulphonic  acid,  112 
Mesityieneglycerol,  137 
Mesityleneglycol,  132 
Mesitylenesulphaniide,  112 
Mesityleuesulphouic  acid,  112 
Mesityleiiesulphonic  chloride,  112 
Mesityleiiic  acid,  ]22,  123 
Mesityl  mustard  oil,  117 
Mcsitylurethane,  117 
Me&oeiimphoric  acid,  446 
Mesorcinol,  116 
Meta-allyltoluene,  314 
Meta-amyltoluene,  382 
Metabromocymeue,  291 
Metachlorocymene,  291 
Metiicopaivic  acid,  483 
Metacumophenol,  156 
:Mctacymeiie,  272,  301 
Metacymophenol,  294 
Metadiothylbenzene,  272 
Mftadihydroxyaeetoplienonc,  60 
Meta-eiigenol,  199,  200 
Metahyuioxycoumarin,  254 
Metahydioxycumeiiylacrylic  acid,  390 
Metaliydroxycumiiiic  acid,  309 
Metahydroxymcthylcoumarilic       acid, 

334 
Mctahydroxyphenylacetic  acid,  24 
Metahydroxypheiiyl.'icetonitril,  2i 
Metahydryoxyuvitic  acid,  136 
Meta-isobiitylbenzoic  acid,  350 
Mi;ta-isobutyltolueiie,  348 
Meta-isobutyltoluencsulphamidc,  349 


Meta-isocymene,  272,  301 
Meta-isocymenesolphonic  acid,  302 
Meta-ifiocymidine,  803 
Meta-isocymophenol,  302 
Metamethylcatfeic  acid,  250 
Metamethylcinnomic  acid,  314 
Metamethylethylbenzene,  103, 144 
Metamethylmandelic  acid,  148 
Metamethoxycoumarin,  254 
Metamethylphenylacetic  acid,  147 
Metamethylpropylbenzene  or  xnetacy- 

mene,  272 
Metamido-acetophenone,  58 
Metamidobenzoyiformic  acid,  73 
Metamidocinnamic  acid,  222 
Metamidocumenylacrylic  acid,  390 
Metamidocumenylpropionic  acid,  383 
Metamidocuminic  acid,  308 
Metamidocymene,  293 
Metamidohydrocinnamic  acid,  168 
Metamidophenylacetic  acid,  20 
Metamidophenylacetonitril,  21 
Metamidophenylamido-acetic  acid,  52 
MotanethiS,  196 
Metanitroacetamidophenylacetonitril, 

20 
Metanitro-acetophenone,  57 
Metauitrobenzoylformamide,  71 
Metanitrobenzoylmethylene  bromide,€3 
Metanitrodnnamaldehyde,  210 
Metanitrocinnamic  acid,  219 
Metanitrocumenylacrylic  add,  390 
Metanitrocuminic  acid,  307 
Metanitrocuminol,  305 
Metauitrobenzoylformic  acid,  71 
Metanitrobenzoylformonitril,  71 
Metanitrohydrocimiamic  acid,  167 
Metanitromendelic  acid,  51 
Metanitro-octylbenzene,  395 
Metauitroparamidophenylacetic     acid, 

20 
Metanitrophenylacetic  acid,  18 
Metanitrophenylacetouitril,  19 
Metanitroplienylamido-acetic  acid,  52 
Metanitroplienylethoxydibromonitro- 

ethane,  36 
MetanitrophenylnitTO-acrylic  acid,  238 
Metanitrophenylnitro-ethylenc,  36 
Metanitroatyrolene,  35 
Metaphenylenedi-acetic  acid,  287 
Metaphenylenedipropionic  acid,  387 
Metapropylmethylbenzenc,  301 
Metastyrol,  27 
Metastyroleiie,  29 
Mctato'lylraethylketonc,  146 
Metatolylpropionic  acid,  311 
Metaxylylenedichlorodimalonic      acid, 

387 
Metaxylyenedimalonic  ether,  387 
Metaxylorcinolcarboxylic  acid,  131 
Metaxylylglyoxylic  acid,  285  . 
Methindazol,  64,  66 
Methisindazol,  64 
Methronene,  329 
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Methylffiscnletin,  257 
Hethylamidobenzoylacetocarboxylic 

acid,  817 
Methylamidopentamethylbonzene,  844 
Methylatropic  acid,  830 
Methylbenzenedicarboxylic  acids,  133 
Methyl  benzoylfonnate,  69 
Methylbenzylacetic  acid,  821 
Methylbenzylaceto-acetic  acid,  884 
Methylbenzylcarbinol,  160 
MethylbeDzylketoDo,  161 
Methylbenzylmalonic  acid,  862 
Methyl  born^l  ether,  422 
Methylbromiaatin,  81 
Methylbromisatoid,  81 
Methyl-a-bromostyrolene,  148 
Methyl-iS-bromostyrolene,  148 
Mcthylbatylbenzenes,  848 
Methylcarboetyril,  224 
Methyl  cinnamate,  215 
/i-Methylcoumaramide,  248 
o-Methylcoumaric  acid,  243 
iS-Methylcoumaric  acid,  243 
Methylcoamarilic  acid,  882 
/3-Methylcoamarin,  331 
Methylcoumarinic  acid,  248 
Metbylcoamar^lketone,  336 
Methyl-a-cunudate,  280 
Methyl-iS-cumidate,  280 
/S-Methyldaphnetin,  335 
Methyldemethylcaffeate,  251 
Methyldibromostyrolylketone,  886 
S-Methyldiethylbenzene,  846 
s-Methyldipropvlbeiizene,  894 
Methylenedihyaroxymandelic  acid,  55 
MethylenedioxypheDylangelic  acid,  868 
Methylenehvdiocaffeic  acid,  174 
Methylenepnthalmethimidine,  817,318 
Methyl  ether,  196 
MethyletbylbeDzenes,  144 
Pr2-8-MethylethyliDdol,  872 
Methylethylsalicylic  acid,  285 
Methyleugenol,  198 
Methyleugetinic  acid,  315 
Metbylferaloketone,  337 
Methylhomoferulic  acid,  333 
Methylhomophthalic  acid,  312 
Methylhomophthalonitril,  312 
Methylhydrocinnamate,  165 
Methyl hydroparacumaric  acid,  173 
Methylhydroxybenzenedicarboxylic 

acids,  186 
Methylindol,  88 
Pr  l°-Methylindol,  269 
Pr  2-Methylindol,  269 
Pr  3-Methylindol,  269 
B3-Mcthylindol,  269- 
Pr2-3-Methylindolacetic  acid,  372 
Methylindolcarboxylic  acid,  270 
Bl-Pr2-Methyliudolcarboxylic  acid,  342 
B3-Pr2~Methylindolcarboxylicacid,342 
Methylindol  picratc,  89 
Methyl  isatin,  81 
Methylisatoi'd,  81 


Methyl  isohydromellitate,  381 
Methylisophthalic  acid,  136 
Methylketol,  267,  269 
Methylketolazobenzene,  267 
Methylmandelic  acid,  46 
Methylmelilotic  acid,  174 
Methyl  mellitate,  879 
Methylmethiiidazol,  66,  67 
Methyl  methylparacoumarate,  248 
Methyl-/3-methylambelIic  acid,  834 
Methylorthotolindol,  39 
Methylparacoumaric  acid,  248 
Methylparacoumaiyl  chloride,  248 
Methylparahydroxymandelic  acid,  55 
Methylparahydroxyphenylacetio    acid, 

24 
Methylparahydroxyphenylacetonitril, 

24 
Methyl  paranitrophenylacetate,  17 
Methylparatolindol,  89 
Methyl  phenylacetate,  13 
Methylphenylacetic  acids,  147 
Methylphenylcarbinol,  8 
Methylphenylchloracetate,  46 
Methyl  phenyldibromopropionate,  192 
Methyl  phenylhydroxyacetato,  46 
Methylpnenyl-hydroxyacetic  acids,  148 
Methylphenylketone,  56 
a-Methylphthalide,  149 
MethylpropenylbeDzene,  314 
Methylpropenylbenzene  and  its  deriva- 
tives, 814 
a-Methylpropionconmaric  acM,  331 
/3-Methylpropioncoumaric  acid,  831 
Methylpropionparacoumaric  acid,  831 
Methylpropylbenzenes,  287 
Methylpropylbenzoic  acid,  347 
Methylpseudccnmidine,  119 
Methylpeeudo-isatin,  84 
Methylpseudoparatolisatiu,  91 
Methylpeendorthotolisatin,  91 
Methyl  pyromellitate,  281 
Methylresacetophenone,  60 
Methylstyrolene,  147 
Methylstyrolene  bromide,  148 
Methylstyrolylcarbiuol,  820 
Methylstyrolylketone,  820 
Methyltolylacetoxime,  146 
MethyltolylketoncphenyUiydrazine, 

146 
Methyl  trimesate,  139 
/3-MethylumbclIic  acid,  834 
Methylumbelliferon,  253 
/3-Methylurobellifcron,  333 
Mochyl  alcohol,  402 
Mochyllene,  402 
Monamido  isatin,  88 
Monobromindazolacetic  acid,  231 
Monobromiudazolcarboxylic  a<'id,  231 
Monobromocamphenc,  419 
Monobromomesityleue,  108 
a-Monobromopseudocumene,  108 
v-Monobromopseudocumene,  108 
j»-Monobromopscudo<unienc,  108 
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MonochloromesityleDe,  107 
Monochloropseudocumene,  108 
Mono-ethylaaphnetiu,  255 
Mononitromesityleue,  109 
a-Mononitropseudocnniene,  110 
/3-Monomtropseudocamene,  110 
7-Monoiiitro|i8eudocamene,  110 
Myristlcol,  474 


N. 


Nabinoenin,  249 
Naringin,  249 
Ngai  camphor,  420 
Nicrocetyibenzeno,  397 
Nitramido-isobutylbenzene,  319 
7-Nitro-acetcuinidide,  121 
Nitro-acetmesidide,  117 
Nitro-acetpseudocumide,  119 
l^itrobromisatin,  82 
Kitrobromocamphor,  437 
Nitrocamphor,  436 
a-Nitrocarbostyril,  225 
/J-Niti-ocarbostyril,  225 
7-Nitrocarbostyril,  225 
Nitrocarvacrol,  301 
Nitrochlorocamphor,  437 
iN^itrocinnamic  acids,  218 
a-Nitrocouinai*aldehyde,  239 
/5-Nitrocouiiiaraldehyde,  240 
Nitrocoumarin,  246 
Nitrocubebiu,  206 
Nitrocumeuc,  156 
Kitrocumeijyldibromopropionic      acid, 

390 
l^itrocumidine,  157 
!Nitrocymene,  292 
Nitrodiamidomesitylene,  118 
Nitro-isatin,  82 
Kitro-isatoic  acid,  98 
^itromesidiiie,  117 
Isitroinositol,  114 
a-Nitromesitylenic  acid,  127 
)8-Xitiomesitylenic  acid,  127 
Isitroiiieta-isocymeiie,  303 
Kitro-)8-nicthylanibclliferon,  333 
a-Xitro-orthamidociiinamic  acid,  221 
^-Nitro-orthainidociuuaiuic  acid,  222 
Kitro-oxindol,  22 
Kitroparamcthylisatoic  acid,  99 
IN'itrophellaiidrene,  408 
Kitrophenylacetic  acids,  16 
a-Nilrophcnylbromacrylaldehyde,  210 
)3-XitroplieiiyU)roinacrylaldehy(le,  21 1 
7-Nitro[ihenylbroraacrylaldehydc,  211 
Nitropheiiylcthyleiu'S,  35 
Nitroplienyl-lactyl  nitrate,  183 
Nitro-pinene,  415 
Nitro-proj)iophciione,  161 
Nitropseiulocumeiie(|uiiiol,  116 
Nitropseudocumenequinone,  116 
Kitro-a-pseudocumenol,  114 
Aitiopseudocuinenyl  nitrate,  114 


a-Nitropsendocumidine,  119 
7-Nitropseadocumidinc,  120 
Nitroresacetophenone,  60 
NitToso-amido-/3-methjlambelliferon 

833 
Nitrosocarvacrol,  301 
Kitrosodioxindol,  54 
Nitrcfsohydromethylketol,  268 
Nitro80-7-hydroxycarbo8tyril,  229 
Nitroso-indazol,  65 
Nitroso-indoxy],  40,  42,  93 
Kitrosomethindazol,  66 
Nitroso-ortho-ethylamidociimamic 

acid,  221 
Nitroso-oxindol,  74,  91 
Nitrosothvmol,  300 
Nitrostyrol,  33 
Kitrostyrolenes,  35 
Kitrothymol,  300 
Kitrotrimethylbenzenes,  109 
Nitrotjrrosine,  182 
Kitroxylic  acid,  128 
a-Nitro-uvitic  acid,  135 
/5-Nitro-uvitic  acid,  135 
Normal  ammouium  mellitate,  379 
Normal  barium  trimesate,  139 
Normal  calcium  hydroxy  trimesate,  142 
Normal  ethyl  camphorate,  444 
Normal  potassium  mellitate,  378 
Normal  sodium  trimesate,  189 
Nonneconmacetic  acid,  813 


0. 


OCTODECATTLBENZENE,  397 

Octodecatylphenol,  397 

Octylbenzene,  395 

Octylbeuzoic  acid,  396 

Octtyltoluene,  396 

Oil  of  turpentine,  410,  412  ;  juniper, 
416  ;  sage,  ibid.  ;  mace,  417  ;  euca 
lyptus,  tbid.  ;  rosemary,  ibitl. 
lemon,  451  ;  orange  j»eel,  ibid. 
bergimot,  ibid. ;  turpentine  cam 
phor,  457 ;  Indian  melissa,  471 
lemon-grass,  ibid.  ;  verbena,  ibid 
citronella,  ibid.  ;  Indian  of  geranium 
ibid ;  rusa,  ibid.  ;  ginger  grass,  ibid. 
Turkish  of  geranium,  472  ;  German 
of  geranium,  ibid.  ;    chamomile,  475 

Olivil,  200 

Opianylacetic  acid,  313 

Orange-peel,  oil  of,  451 

Orthamido-acetophenone,  58 

Orthamidobenzoylformic  acid,  77 

Ortliamidocinnamic  acid,  220 

Orthamidocumenylacrylic  acid,  390 

Orthamidocuminic  acid,  308 

Orthamidocymene,  293 

Orthamido-etliylbenzene,  6 

Orthamidophenylacetylene,  101 

Ortliamidophenylpropiolic  acid,  262 

Orthamidophenylvinyl  chloride,  36 


BtluuDiiloprop;lctiiiiamic  acid,  390 
■^'--  -jietylbenioie  mid,  149 

.midophenyUcetic  ociil,  21 
tiabromocnnicne,  151 
-MhobromiKymene,  291 
Urtbobroiiia]>he[iylRcetic  acid,  IS 
Orthnbromopropylbeniwne,  158 
Orthochlortvymene,  291 
Orthocumiiuc  acid,  303 
Orthocumophenol,  ISa 
Orthocyanobemiyl  chloride,  162 
Orthocymene,  272,  801 
Orthtwymophonol,  S95 
Onbo-etbylbeiuenecBrboij'licAcid,  116 
OrthoLydrazinecinuBtnic  ariil,  230 
Orthohydtazineoiananiic  ajihydride. 


Ortbohydroiybenzylgly colic  acid,  189 
Orthohydroxybenzylj^yoxyllc  acid,  189 
Orthohydroxycoumarin,  !S4 
OrthohydroxycnmeaylacryliG  acid,  390 
Orthohydraxycuniiaio  aciil,  309 
Orthohjdroxymiuiiielie  acid,  65 
OrthohydroiypbeoylsCTtio  acid,  U 
Uttho-iwbatsDyljiheaol,  327 
Ortho-inopmpjibenioic  acid,  308 
Ortho-IaopiapylpheujlcarUucylio  add, 
t  310 

Ortliomethylctbylb^nKene,  103,  145 
Orthoincthylplienylaceticacid,  147 
OrLhoinethylpropyl benzene    or   ortbo- 


Ort^on 
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fietophenonn,  67 
OrtboDitrobenzoylformainidD,  72 
OrthonitrobenzoyiromiJc  acid,  72 
OrthoDitTobeazoyirornLonitril.  72 
OrtbouitrolienzoyltDbthyl  bromide,  02 
Urthatiitrobcuzoylmetbylene   bromide, 


Orthonitro-cnniimtl,  305 
OTthonitrD-ethylbenzfliu!,  6 
Orthonitrobydrntropio  acid,  163 
Ortboniirohydrociunnniio  add,  187 
OrtbanitTo-^-bydnixyciiiiiuiuic      acid, 

237 
OrthonitrD-iaopropylcimiamic  acid,  S8D 
Orthoaitro-octylbcnzeoc,  305 
O  rtb  auiti'opBTauiidopheuy lacetic    acid , 

19 
OKI  onitrolwrapropy  I  benzoic  noid,  303 
OilhoiiitrophenylacDtiu  acid,  18 
t>rtlioiiitro[ibenvlji[;Ktoiitiil,  la 
Ortkuriilmi.h^jtivliuvtvleno,  100 
OillionilroplnTiyhiavhildthvde,  209 
Ortlmiiitmidicuylchlorelbylcnp,  SS 
OrlbomLro|.buiiylpbluroactic  nciil,  192 
Orthonitrapbbnyldibromoproiiiouic 

acid,  219 
.Orthouitrophenylglyciilia  acid,  193 


Orthonitrophenylnitro-etliyleiie,  S6 
OrthonitroplianybiitnipyleBe,  196 
Orthonitrophetiylpropiolic  acid,  261 
Orthonitrophenyl vinyl  cliloride,  SQ 
Orthonitropropylcinnamic  acid,  390 
OrthonitTaitynileno,  36 
Oithopbenylunadi-acetio  acid,  283 
Ottbophenylenedipropionic  acid,  388 
Orthopropyibenzuio  acid,  809 
Ortbopropylmctbylbenzene,  301 
Orthopropylpbanolcarboxylic  acid,  31 0 
Orthopropylpfaenol,  169 
Octhotribromacet^lbenEoic  acid,  14S 
OrtbotrichloracetylbeiiKiic  acid,  149 
OrthoTinylaniaol,  31 
Orlhoxylyleno  cyanide,  286 
OrthoiylylcnodicLlorodinialomc    aciit, 

380 
Orlhoxylylenedinialonic  ncid,  386 
Onhoxylylglyoxylie  ncid,  286 
Oxidation  products  of  camphor,  441 
Oxindo).  21 

Oxiodol  hydiochloride,  22 
Oiindol  silTor,  22 
OxycoDiarin.  189 
Oxycymo!,  296 
Oxjdimtdo'Jiaruido-isiIin,  S3 


Paeonia  mittah,  eO 

FaeonoJ,  60 

Fara-acetyl benzoic  ncid,  14S 

Para-amyltoluone,  382 

Farabromocnmane,  164 

Parabromophenylacatic  acid,  16 

Parabroniophenyhicetonitril,  16 

Parabronioproi)ylben«ne,  168 

i 'a m.a-bulenyl phenyl    mutbvi    elh* 

S2fl 
Paracamphoric  acid,  446 
Para  caoatcbouc,  487 
ParacarTocrotic  acid,  34S 
Parai'hloracBtophenone,  67 
Pnrauhl  ore  pheoylacetic  acid,  15 
PiirocholeBteriD,  406 
Puracliolesteryl  benzoate.  407 
ParacDta  borli,  volatile  uousliLaents  o 

478 
B-PanKotenc  479 

fl-P»racoteno,  479 
a-P.ira™tol.  479 
jS  Puracotol,  479 
^.Pamcotol,  479 
Paracoomarbydnn,  26 
Paracoumarie  acid,  248 
PamcnrQDpbeDol,  156 
I'aniuumopbenyl  ethyl  etljer,  IGS 
Paracnuiapbenjl  melhyl  etbvr,  156 
Pftrailichlorclhylbenzene,  5 
Paiudietbylbenzenc,  272,  296 
PaiadibydroxyDCBtopheDoue,  S9 
Puradipropylbenzeiie,  382 
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Parffisculetin,  256 

Para-ethylbenzenecarboxylic  acid,  146 
Parahydroxyacetophenone,  59 
Parahydroxyhydratropic  acid,  171 
Parahydroxyhydrocinnamic  acid,  172 
Parahydroxypnenylacetic  acid,  23 
Parahydroxyphenylacetonitril,  24 
Parahydroxy-o-phenyl-lactic  acid,  183 
Parahydroxystyrolylamine,  8 
Para-iodo-acetophenoue,  57 
Para-iodo-capryl-benzene,  396 
Para-iodo-comene,  155 
Para-iodo-octylbenzene,  395 
Para-iodophenylbenzoic  acid,  16 
Para-iodopropylbenzene,  158 
Para-isobntenylphenol,  327 
Para-isobntylbenzoic  acid,  350 
Para-isobutylbenzonitri],  350 
Para  -  isobutylorthohydroxybenzenecar- 

boxylicacid,  350 
Para-isobutyltolaene,  349 
Para-isobntyltoluenesalphaiuide,  350 
Para-isocymene,  272,  301 
Para-isopropylbenzoic  acid,  305 
Para-isopropylmetastyrolene,  358 
Para-isopropylphenolcarboxylic     acid, 

310 
Para-isopropylstyrolene,  353 
Para-isopropylstyrolene  broinide,  353 
ParallylanlBOiI,  196 
Paramethylcaffeic  acid,  250 
Paramethylethylbenzene,  103,  144 
Paramethyliinesatin,  89 
Paramethylisatin,  90 
Paramethylisatoic  acid,  99 
Paramethylisatoxinie,  93 
Paramethylraandelic  acid,  148 
Paramethylphenylacetic  acid,  147 
l*aramethylpropylbcnzene  or   eymene, 

272 
Pararaide,  379,  380 
Paramidic  acid,  380 
Paramido-acetophenonc,  58 
Parainido-caprylbenzene,  396 
Paramidociniiamic  acid,  222 
Paramidocumene,  157 
Parainidoethylbenzenc,  6 
Paramidohydratropic  acid,  1C3 
Paramidohydrocarbostyril,  169 
Paramidohydrocinnamic  acid,  167 
Paramidometanitrohydi-ocinnamicacid, 

168 
Paraniido-octy] benzene,  396 
Paraniido    -    orthonitrohydrocinnamic 

acid,  168 
Parainido-oxindol,  22 
Paramidophenylacetic  acid,  19 
Paramido])henylacetonitriI,  19 
Paramidophenylalanine,  179 
Paramidopropylbenzene,  159 
Paramido-a-phenyl-lactic  aci<l,  183 
Paranitio-acetophenone,  58 
Paranitrobcnzoic  acid,  35 
Paranitrobcnzoy  lace  tic  acid,  \S7 


Paranitrocinnamaldehyde,  210 
Paranitrocinnamic  acid,  220 
Paranitro-ethylbenzene,  6 
Paranitrohydratropic  acid,  163 
Paianitrohydrocinnamic  acid,  167 
Paranitro-/3-hjdrozycinnainic  acid,  238 
Paranitro-octylbeDzene,  896 
Paranitrophenylacetaldehyde,  10 
Paranitrophenylacetic  acid,  17 
Paranitrophenylacetonitril,  18 
Paranitrophenylacetylene,  101 
Paranitrophenylalanine,  178 
a-Paranitrophenylchlorolactic  acid,  192 
/3-Paraiiitrophenylchlorolactic  acid,  192 
Paranitrophenylglyddic  acid,  193 
Paranitrophenylnitro-acrylic  acid,  238 
Paranitrophenyliiitro-ethylene,  35 
Paranitrophenylnitro-ethylene  bromidey 

86 
Paranitropbenylnitropropylene,  195 
Paranitrophenylpropiolic  acid,  261 
Paranitrostyoeric  acid,  191 
Paranitrostyrolene,  85 
Para-orthohydroxyavitic  add,  136 
Paraphenylenedi-acetic  add,  287 
Paraphenylenedipropionic  add,  887 
Paiapropylbenzoic  acid,  808 
Parapropylphenol,  158 
Parapropylphenolcarbozylic  add,  310 
Parapropylphenylacetic  add,  850 
Parapropylpbenyl  metbyl  ether,  159 
Parapropylpropionaldebyde,  312 
Paratbymotic  acid,  348 
Paratoluylcarboxylic  acid,  149 
Paratolylmethylketone,  145 
Paratolylparamethylamidoxindol,  89 
Paratolylparamctbyliinesatiu,  89 
Paravinylanisol,  31 
Paraxylene  cyanide,  287 
Paraxylenedicarboxyiic  acid,  287 
Paraxylic  acid,  125 
Paraxylylglj'oxylic  acid,  285 
Paraxylylmetbylketone,  285 
Patcbouli  camphor,  478 
Pentabrometbylbenzene,  5 
Peutabromocumene,  164 
Pentamethylbenzene,  343 
Pentamethy Ibenzenesnlphonamide,  34 4 
Pentamethylbenzenesidphonic  chloride, 

344 
Pentamethylphenol,  344 
Peutamethylphenylcarbaminc,  345 
Pentamethylphenyl  metliyl  ether,  344 
Pentamethylphenylthiocarbimide,  345 
Pentenylbenzene,  353 
Pentamethylsulphouic  acid,  344 
Pentylbenzene,  351 
Pentylbenzenes,  the,  351 
Phellaudrene,  411,  467 
Phellandrene  diamine,  4G8 
Phellandrene  group,  467 
Phellandrene  nitrosonitrite,  408 
Phenisobntyl  mustard  oil,  319 
V\i<iMQUsatiu,  87 


heii;U(Kt«nitri1,  14 

'  myltcetorthocar'boijltc  acid,  IBO 

mylacetosuccinic  icid,  38S 

enytaceturic  acid,  ]1 

uijlacetylacelone,  357 

snylacetyl  chloride,  13 

ui;lacetf  1  com  pounds,  9 

eayUcetyleae,  100 

■nylacryl-con]  pounds,  200 

~  eojlacrylic  add,  233 
ADylacrylic  acid,  21 1 

BnylalaninB,  173 

BnylallenyluDidoximo,  217 

enykllyl  alcohol,  203 

BnylaUyl  oomponnda,  203 

anylami do-acetic  acid,  47 

inienyl-B-aiaidopropioDic  acid,  170 

ntenyl-a-amidcipiDpLoDtc  acid,  178 
^  iTienyl-B-aniiiiopropionic  add,  1 78 
jPhonyl'fl-aiiiidoproiiioaic  acid,  181 
fonyloiDjIeae,  354 
kCDylamjlene  dibromitlc,  354 
'^nii'latnylciiglvcol,  854 

mylBflftelamide,  86fl 

raylangelic  acid,  366 

Kiylazo-indoxyl,  40,  43 

Bnylbromacetic  kcid,  43 

Hty1bioinac«titnido-bn)iiiido.  H 

Niyl-a-bTomkeiylic  acid,  238 

nyl-A-bromaoi^lic  acid,  236 

Bnjrlbromaerylaldehyde,  209 

?1ienylbroincth^]eiie,  33 

^bcnylbromethyleiiB,  33 

tnylbromisabutylcne,  327 

BDf  Ibromiaobntylene  dibromide,  S27 

PlieDylbraiaolactic  acid,  193 

PhenylbromolactiG  arid,  193 
^_finylbtomnQitro-etbjlfliiD,  34 
bPhenyl-B-bromopTopionic  aciil,  176 
Thanyl-3-broiQopropiomc  acid,  178 
.Pheoyl-^-hroiDopropionic  acid,  184 
hatiylbutiiiodicaiboiylia    acid,     369, 
■M3 
benylbutinylcarboxjlic  acid,  389 

niylbuUnylmfltliylkptotic,  369 

inyl-a-bniylene,  826 

■nyl-S-butylene,  320 

BDjlbutylece  alcohol,  327 

uiylbutylenea,  326 

BnylbutyllcetDna,  357 

BDylbntyrolactone,  S21 

BBylbu^ro-orthocarboxylic  acid,  363 

Mjylbotyric  acid,  820 

onjlcarboBtyril,  224 
hBnylcsrboxfBQCciiiic  acid,  366 
benylchloracetic  acid,  46 
"enyl-a-chloracrylicacid,  235 

niyl-3-cli!or«crylic  acid,  23ii 


a-Phenylcbloretbylene,  32 
S-PbtiiylchlatethyLiiie,  32 

PheaylcUlorohydnutypropioaic       acid, 

a-Phenylcblorolactic  acid,  192 

Phenyl  chloromtrDethylene,  84 
B-Phenyl-a-ciiloroprDpionia  acid,  17S 
s-Phenyl-fi-chloropiopioiiio  acid,  177 
^■Phenyl-^-cIiloroiiropionic  aoiut,  184 

PhenylCTOtonic  sad,  328 
Phenyl-B-cro tonic  acid,  330 
Phenylcrotonylene,  339 
PhenyldehydrohBion*.  392 
PhoiiyldehydtobexonKcarboiylic    ncul, 

3SZ 
PhenytdibroiDopropion  aldehyde,  209 
a-Phcnyldibromopropionic  acid,  184 
0-Pheayldibrotnopropionic  acid,  191 
Phenyldibrotnoprojiyl  cinnamate,  216 
Fhenyldichloracetic  ncid,  70 
Fhenjldichlorocetoiiitti],  71 
0-PhenyldichloropropioDi«  acid,  191 
Pbenjldihydroxypropiotiic  acids,  190 
PheDytenedi-acetiD  ocida,  286 
B- Phenyl  etbi  dene  chloride,  33 
a-Pbenybthideiie  chloride,  32 
Plienylethyl  alcohol,  6 
PheDylethylanaine,  7 
PhenylethylcQe,  26,  23 
Pheuvlethjl  propylene,  3G4 
Pheoylglycerio  acid,  ISO 
Phenylglycerol,  190 
Phenylglyoidic  acid,  193 
Phony  Iglycocoll,  47 
Phenylglycol,  29 
Phcnylglycolyl-oomponnda,  43 
Fhcnjlglyoijlic  acid,  6S 
PheDylbomo-itamalic  acid,  3f  7 
Phenylhomoparaconie  acid.  387,  383 
PhenyUiydraiine-inieealia,  88 
Phcn  y  lb  ydnudnepiirBmet  by  limesatin, 

SO 
PhenylhydroxyaceUmide,  47 
Pbenylhydroxyncetic  acid,  43 
Fbenylhydroxyacetonitril,  49 
PheDylhydroiyacrylic  Rcidi,  285 
Phenyl  by  draiy  butyric  adds,  321 
FhenylbydroxyethcnyUinidoxime,  iO 
PbenylhydtaxyisobDtyric  scid,  321 
Phenyl-a-hydioxyiaocrotODic  acid,  830 
Phenylhydronylpivalic  acid,  856 
Pheiiylhvdrojypropionic  acida,  17S 
B-Phenyl-fl-hydroiypropionicacid,  177 
^■Phenpl-yS-hydroxypromonJcacid,  183 
Phenyl  hyilroiinebenzoylfannic  acid,  08 
Phenylimesatill,  88 
Phenylindal,  39 

Phenyl  indotoor  boxy  lie  acid,  270 
B-Phenyliodolactio  acid,  198 
^•Phenvl-0-iodoprapionic:  acid,  134 
Phenyl  isobutylene,  SS7 
Phenyliaobnlyl  ketone,  367 
I'heiiyliMibutyrBniide,  821 
t'heuyliwbulyric  acid,  321 
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Phenyllsocrotonic  acid,  329 
rhenylisohexylene,  889 
Phenylisokomoparaconic  acid,  387,  388 
Phenylisoindol,  64 
Phenylisopropyl  alcohol,  160 
Phenyl  isopropylamine,  160 
Phenylisosuccinic  acid,  325 
Phenylitamalic  acid,  364 
a-Phenyl-lactic  acid,  178 
/i-Phenyl -lactic  acid,  183 
o-Phenyl-lactonitril,  178 
Phenyl-lffivulinic  acid,  359 
Phenylmandelic  acid,  46 
Phenylmethylacrylaldehydo,  828 
Phenylme thy  1  acrylic  acid,  328 
Phenylmethylamido-acetic  acid,  47 
Phenylmethylfurfuran,  858 
Pheuylmethylfurfuric  acid,  885 
Phenylmethylpyrrolcarboxylic      acid, 

385 
Phenylmethyltetramethylene  oxide,  358 
o-Phenylnitro-ethylene,  83 
Phenylnitro-ethylene  bromide,  34 
Phenylnitro-ethylene  chloride,  84 
Phenylnitropropylene,  195 
Phenylparaconic  acid,  364 
Phenylparamethylimesatin,  90 
Phenylpentenyl  dibromide,  354 
Phenylpentoxylic  acid,  351 
Phenylpentylene,  853 
Phenylpropenylacetodibromohydrin, 

190 
Phenyl  propenyl  compounds,  190 
Phenyl  propenyldibromohyd  rate,  190 
Phenylpropenyl  tribroiiiide,  190 
rhenylproi)iolic  acid,  260 
Phenylpropiolic  group,  260 
jS-Phenylpiopionaldeliyde,  164 
a-Phenyl propionic  acid,  162 
jS-Phenylpropionic  acid,  164 
a-Phenyl-o-i)ropionic  acid,  175 
/3-Phcnyl-a-propioiiic  acid,  178 
^-Phenylpropionitril,  166 
Phenylpropioiiyl  compounds,  162 
Phenylpropyl  alcoliols,  159 
Phenylpropylamine,  160 
Phenylpropyl  cinnamate,  216 
Phenylpropylene,  194 
Piienylpropyleno  bromide,  195 
Phenylpropylglycolic  acid,  354 
Phenylsarcosin,  47 
Phenylsuccinic  acid,  324 
Phenylsuccinic  anhydride,  325 
Phenyl  valerolactonecarboxylic  acid,  388 
Phenylvinyl  bromide,  33 
Phenylvinylchloride,  82 
Phenylvinyl  ethyl  ether,  32 
Phloretic  acid,  170 
Phloretin,  171 
Phloridzin,  171 

Phloroglucinoltricarboxylic  acid,  143 
Phlorol,  4 

Phthalidecarboxylic  acid,  153 
Phthalidepropiouic  acid,  362 


Phthalimidylacetic  acid,  316 
Phthalmethimidylacetic  acid,  317 
Phthalylacetic  acid,  316 
Phthalylaceto-acetic  acid,  391 
Phthalyldi-acetic  acid,  388 
Phthalylmalonic  ether,  865 
Phthalylpropionic  acid,  363 
Phytosterin,  406 
Phytosteryl  acetate,  406 
Phytosteryl  alcohol  406 
Pimaric  acid,  480 
Pinene  dibromide,  415 
Pinene  dichloride,  415 
Pinene,  411  ;  group,  412 
Pinene  hydrochloride,  415 
Pinene  nitrosochloride,  415 
Pinoxime,  415 
Pinyl  bromide,  416 
Pinyl  chloride,  415 
Pinyl  sulphate,  422 
Pinyl trimethylammonium  iodide,  415 
Piperhydrolactone,  356 
Piperhydronic  acid,  351 
Piperic  acid,  870 
Piperoketonic  acid,  855 
Piperonal,  370 
Piperonylic  acid,  870 
Pipitzahoic  acid,  31^7 
Polychrom,  258 
Polystyrolene,  29 
Polyterpenes,  485 
Polythymoquinone,  298 
Polythymoquinonedioximc,  301 
Polythymoquinonoxime,  300 
Potassium  ctilorisatate,  78 
Potassium  dextropiiuarate,  481 
Potassium  dibromisatate,  81 
Potassium  dibromisatin,  80 
Potassium  dichlorisatate,  79 
Potassium  hydrociniianiate,  165 
Potassium  isatinsulphite,  78 
Potassium  isatinsulplnmate,  83 
Potassium  pheiiylhvdroxyacelate,  45 
Preliuitene,  272,  276 
PrehniteuHsulphonic  acid,  274 
Prohnitic  acid,  279,  282 
Prehnomalic  acid,  283 
Primary  phenyl})ropyl  acetate,  160 
Primary  phenylpropyl  alcohol,  159 
Primary  phenylpropyl  chloride,  160 
Primary  styrolyl  alcohol,  6 
Primary  styrolyl  chloride,  7 
Propenylbeuzeno  sulphamide,  155 
Propenylbenzoic  acid,  314 
Propenylsalioylic  acid,  315 
Propioncoumarin,  331 
Propiophenone,  161 
Propylbenzene,  103,  157 
Propylbenzenes,  153 
Propyl benzenesul phonic  acid,  158 
Propylbenzoic  acids,  304 
Propylene-cugenol,  199 
Propyleugenoi,  19^ 
Propylhydrocarbostyril,  383 


Propjlhydroiybenioio  «ids,  309 
Propylisopropjlbeowne,  SS2 
Propylorthotolnic  Kcid,  347 
Propyl  pheoylacetatt,  13 
Propyl  phpnylJibromopropionute,  193 
Propylphenylketone,  320 
PropjlpyrogEllol,  IGS 
Propjlpyrogallol  din    ' 
Propyltoluene,  287 
Pseudocnmeiic,  103,  105 
PseadocumeneqniQol,  IIS 
PgendocmnGneBulphsmide,  112 
a-FBeudocnmeDtisnlphamida,  113 
£-P«eadocnmeneaiilpluitiude,  113 
T-PeendocameiiesiilphBinidfl,  113 
o-PeeudocumBDMiilplioiiie  acid,  113 
^PsendocDmensaulphouc    acid,    113, 


add,    113, 


274 

7-Pi)Badoci]menasnlplioii 

271 

a-PseudociimeaeBQ]ph»iuc  chloride,  113 
o-PBendocomBnol,  111 
d-Pseodocumeaol,  US 
7-p9end[>cumeiiol,  IIS 
FBendociimeDyl  methyl  ether,  111 
a-PiwudocDmidme,  113 
lS-P«eudacnmidiDe,  120 
Y-PBeadoctuniiliDD,  120 
P»endocniQDl,  103 
PsendocQinoiiuiDDlic  add,  S78 
Pseudocam  oqainoiieiarboiylic  odd,  278 
pBeDdocDinyl  Lromide,  132 
Pgeudocumylene  alcoliol,  132 
PgeadocumylEDB  bromide,  132 
Psenclacnmylene  com]>ouiidB,  132 
Pseadocumylliydraiiue,  120 
PseadoUatin,  7G 
Puudo-ieatin-a-ethyloiime,  Bl 
FseDda-isatin-a-oiinie,  93 
PUloyl  chloride,  107 
Pulefiiol,  171 
Pyrognaiacin,  181 
Pyromellitic  acid,  280,  375 
Pyrontellitic  anhydride,  281 
Pyromellitf  1  chlorido,  2S1 
Fyro-olivihc  add,  200 


QtrEBBKAonoL,  101 
Querbrachyl  acolate,  101 
Qaei'btaohyt  alcohol,  10! 
Quinacetaphenoue,  59 
Qaini«atic  acid,  220 
QaiDiwtin,  229 
Qainoliue,  169 
Qoiiumeteti'acarboxylic  ether,  283 


Retiimyl,  102 
Bowmuy,  oil  of,  117 
Bosa  oil,  171 


Satbol,  200,  201 

Sage,  oil  of,  416 

Saticylglycolio  add,  53 

Salicyl-Iactic  add,  ISJ 

Salviol,  lie,  471 

Santalal,  478 

Santalo],  17S 

Santalyl  aceUU.  47S 

Schillentoff,  2G8 

Scopalettu,  335 

Scopolin,  333 

SuLOcdjiry  stjrolytacctalc,  8 

Sevocdary  styrolyl  alcohol,  8 

SeiMindnry  styrolyUmioi!,  9 

Secondary  Btyrolyl  bwmido,  8 

Secondary  atyrolyt  ctiloride,  8 

Sewiudary  slyrolyl  pthyl  cllicr,  8 

Siwiuic'Bmphoia  t',,l[„0,  170 

S#s.iuitrt|«ue3  CbHj,,  170 

ShikimeDe,  201 

Shikiminic  add.  201 

Shikimino-ki,  201 

Shikomol,  201 

Silri'T  azu-dioxindol,  5S 

Silver  benzoylacctotie,  323 

Silver  copaivats,  183 

Silver  dBitioiiiinaratfl,  181 

Silver  dibroiDixalin,  80 

Silver  dimetliyihomophthalatt;,  30:2 

Silver  dioiindol,  C3 

Silver  ethyhsaUte,  85 

Silver  ethyl  isatoximale,  92 

Silver  hjdratropaCs,  163 

Silver  hydrocinnaiuate,  163 

Silver  isatate,  77 

Silver  isatoxjmate,  92 

Silver  nellitate,  379 

Silver  nilroso-dioxiudol,  CI 

Silver  ph  en  y  lace  tate,  13 

Silver  phcnylncetylcnB,  100 

Silver  phenylhydrajiyacetatr,  15 

Silver  tyrosine,  182 

Skatal,  264,  269 

Skataliarboiylic  acid,  341 

Skatolsulplmric  aiid,  266 

Sodium  lorneolcnrboxylate,  421 

Sodium  bornylale,  421 

Sodium  campliapheuate,  433 

Sodium  caniphoroximato,  430 

Sodium  oyanocamphophenate,  440 

Sodium  dextroDtmnrato,  48! 

Sodium  dietliyl  hydroxy tiimcsate,  142 

Sodium  dioxindol,  53 


Sodium  isaliatnlphoDatc,  83 
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Sodimn  laurcnesulphonate,  347 

Sodium  mentholate,  470 

Sodium  methindazolsulphonate,  66 

Sodium  phenylacetylene,  100 

Stilbous  acid,  48 

Strontium  cumeneparasulphouate,  155 

Styceric  acid,  190 

Stycerol,  190 

Styceroldibromohydrin,  190 

Stycoroltribromohydrin,  190 

Styracin,  216 

Styracone,  203 

Styril  oxide,  203 

Styrol,  27 

S^rolene,  26  ;  properties,  23 

Styrolene  acetate,  30 

Styrolene  alcoho],  29 

Styrolene  benzoate,  81 

Styrolene  bromide,  30 

Styrolene  chloride,  30 

Styrolene  group,  3 

Styrolene  iodide,  30 

Styrolene,  substitution  products  of,  31 

Styrolene  thiocyanate,  31 

Styrolyl  acetate,  7 

Styrolylamine,  7 

Styrolyl  compounds,  6 

Styrone,  203 

Substituted  indols,  264 

Substitution  products  of  coumarin,  245 

Substitution  products  of  the  dimethyl- 

benzenecarboxylic  acids,  126 
Substitution  products  of  dioxindol,  55 
Substitution  products  of  isatoic  acid,  97 
o-Sulphamidohemellithic  acid,  129 
/8-Sulphamidohemellithic  acid,  129 
a-Sulphamidomesitylenic  acid,  128 
/8-Sulphamidomesitylenic  acid,  129 
Sulphamidotrimesic  acid,  139 
Sulphamidoxylic  acid,  129 
Sulphamidoxylidic  acid,  136 
Sulphamine-uvitic  acid,  135 
Sulphasathyile,  96 
Sulphisathydo,  96 
Sulphisatiii,  96 
Sulphocamphylic  acid,  449 
Sulpho-isatic  acid,  83 
Sulphomesitylenic  acid,  123 
Sulpho-uvitic  acid,  135 
Sycoceryl  acetate,  400 
Sycoceryl  alcohol,  400 
Sycoceryl  benzoate,  400 
Sylvestrene,  411,  464 
Sylvestrene  group,  464 
Sylvestrene  tetrabromide,  465 
Sylvcstrenylene  bromide,  465 
Sylvestrenylene  chloride,  465 
Sylvestrenvlerie  iodide,  465 
Sylvic  acid,  482 


T. 


Tanacetol,  473 
Tauacotyl  alcohol,  473 


Terebenic  acid,  414 
Ter^bentene,  409,  414 
Terecamphene,  409,  417 
Terpene,  411 

Terpene  dihydrochloride,  460 
Terpene  monohydrochloride,  415 
Ter^ienes,  410 

Terpenes  and  camphors,  group  of,  408 
Terpilene,  411,  455 
Terpine  .hydrate,  457 
Terpine  hydrochloride,  460 
Terpinene,  411,  466 
Terpinene  group,  466 
Terpinene  nitrolamine,  467 
Terpinene  nitroldimethylamine,  467 
Terpinene  nitrolmethylamine,  467 
Terpinene  nitrosite,  467 
Terpineol,  461,  462 
Terpinol,  461 
Terpinolene,  411,  465 
Terpinolene  group,  465 
Terpinolene  tetrabromide,  466 
Tetrabromopiperhydronic  acid,  371 
Tetrabromopropylbenzene,  158 
Tetra-ethylbenzene,  394 
Tetra-ethylben2enesulphamide,  395 
Tetra-ethylbenzenesulphonio  acid,  395 
Tetrahydrotrihydroxybenzoic  acid^  202 
Tetramethylbenzenes,  273 
a-Tetramethylbenzene,  275 
v-Tetramethylbenzene,  276 
«-Tetramethylbenzene,  273 
8-Tetramethylbenzene  or  durene,  272 
a-Tetramethylbenzene  or  isodurene,  272 
v-Tetramethylbenzene   or  prehniteue, 

272 
Tetraraethylbenzenecarboxylic       acid, 

345 
a-Tetramethylbenzoic  acid,  384 
8-Tctramethyl benzoic  acid,  384 
Tetramethylphenylcarbamine,  276 
Thiocarvacrol,  297 
Thiocoumarin,  245 
Thiocuminamide,  307 
Thiocymene,  297 
Thio-isatyde,  96 
Thiothymol,  295 
Thymoil,  297 
Thymoilol,  298 
Thymol,  289,  294 
Tliymoquinhydrone,  298 
Thymoquinol,  298 
Thymoquinone,  297 
Thymoi^uinone  chlorimide,  300 
Thymoquinonoxime,  300 
Thymotic  acid,  847 
Tliymotide,  347 
Thymoxycuminic  acid,  309 
Thymyl  acetate,  295 
Thymylamine,  293 
Thymyl  benzoate,  295 
Thymyl  ethenyl  ether,  295 
Thymyl  ethyl  cirbonato,  295 
Thymyl  ethyl  ether,  295 
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Thymyl  methyl  ether,  295 
Thymyl  phosphate,  295 
Thvmyl  silicate,  295 
Toluic  acid,  11 
Tolu-isatin,  86 
Tolylacrylic  acid,  814 
Tolylbutylene,  353 
Tolylethylene,  147 
Tolylmethylketones,  145 
Tolylpropionic  acids,  311 
Tribasic  acids,  365 
Tribromamylbenzene,  351 
o-Tribromethylmetaxylene,  284 
«-Tribromethylmetaxylene,  284 
Tribromisatoxime,  93 
Tribromohemellithene,  109 
Tribromolaurene,  346 
Tribromomesitylene,  108 
Tribroinomethyldiethylbenzene,  346 
Tribromopsendocamene,  109 
Trichamomillol,  475 
Trichlorocamphor,  434 
Trichloromesitylene,  107 
a-Triethylssculetic  acid,  257 
iS-Triethylffscnletic  acid,  257 
s-Triethylbenzene,  CeHsCCjHj),,  881, 
Triethyl  beiizylmalonorthocarboxylate 

866 
Triethyldaphnetic  acid,  255 
Triethvlhydrodaphnetic  acid,  256 
TrihydroxyacetopheDone,  60 
Trihydroxyphenylacrylic  acids,  254 
Trihydroxyphenylcrotonic  acid?,  335 
Trihydroxytrimesic  acid,  143 
Trimellithic  acid,  139 
Trimesic  acid,  138 
a-Trimethylbenzene  or  pseadocomene, 

103,  105 

8-Trimethylbenzene  or  raesitylene,  103, 
104 

v-Trimethylbenzene  or    hemellithene, 

103,  106 
Triraethylbenzenecarboxylic  acids,  277 
Trimethylbenzenedicarboxylicacid,  345 
Trimethylbenzenesalphonic  acids,  112 
Trimethylbenzenes,  104 
Trimethyldiethylbenzene,  394 
Trimethyldihydroxy  benzenes,  116 
Trimetbylene-eugenol,  1P9 


Trimethylhomophthalimidc,  151 
Trimethylhydroxy  benzenes,  114 
Trimethylindol,  340 
Trinitrocumene,  157 
9-Trinitro-ethylmetaxylene,  284 
Trinitrohemoilithene,  111 
Trinitromeaitylene,  110 
Trinitromethylethylbenzeue,  144 
Trinitropseudocamene,  111 
Triperpene,  475 
Tristyrolylamine,  8 
Trixis  pipitzahuac,  398 
Tropic  acid,  177 
Turkish  oil  of  geranium,  472 
Turpentine,  oil  of,  410,  412 
Tyrosine,  179 
l^osinesolphonic  acid,  183 


U. 


Umbellio  acid,  252 
Umbelliferon,  253,  254 
Unsaturated  dibasic  acids,  891 
Uramidocamphoglucuronic  acid,  428 
Uyitic  acid,  123, 133 


V. 


Veratroylcatiboxtlio  acid,  72 
Verbena  oil,  471 
Volatile  metanethol,  197 

W. 
West  Indian  caoutchouc,  488 


X. 

Xtl  amide,  125 
Xyletic  acid,  131 
XyUc  acid,  124 
«-Xylic  acid,  126 
a-Xylidic  acid,  135 
iS-Xylidic  acid,  136 
Xylyl  chloride,  125 
Xylylethlyketone,  857 


THE  END. 
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